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NEW BOOKS OF SCIENTIFIC INTEREST 


Bread. Harry Snyper. x+293 pp. $2.50. The 
Macmillan Company. 


A selection of Professor Snyder's writings and lec- 
tures on soils, cereals and nutrition hitherto unpub- 
lished in book form, with a sketch of his life and of 
his contributions to agriculture, chemistry and nu- 
trition. 


The Radio Amateur’s Handbook. A. FREDERICK 
Cottins. Revised Edition. xxv+368 pp. Illus- 
trated. $2.00. Thomas Y. Crowell Company. 


In the revision of this work on radio telegraphy 
and telephony, the editor has retained the elementary 
data given in the earlier edition and has added ac- 
counts of the latest developments with which the 
amateur should be familiar. 


Salmon and Sea Trout. W. L. CALDERWOOD. xi+ 
242 pp. Illustrated. $5.00. Longmans, Green & 
Company. 

The author of this book attempts to present the 
results of recent research on salmon and sea trout, 
with chapters on subjects of special interest at the 
present time, such as fish passes, artificial hatching 
and hydroelectric schemes. 

The Science of Biology. Grorce G. Scort. Re- 
vised Edition. xx+633 pp. Illustrated. $3.75. 
Thomas Y. Crowell Company. 











This book presents in a simplified form the biology 
of plants-and animals, followed by a more complete 
presentation of the special fields of biologic science. 
The book has been thoroughly revised, including the 
illustrations. 


Sweden, Norway, Denmark and Iceland in the 
World War. Ei F. Hecxscuer, Kurt BercEnpAt, 
WILHELM KEILHAU, Ernak Conn and THORSTEINN 
THORSTEINSSON. xvii+593 pp. $575. Yale Uni- 
versity Press. 

This is a new volume in the series on the “ Eco- 
nomic and Social History of the World War” pub- 
lished for the Ca ie Endowment for International 


Peace. It deals with the effect of the war on the 
northern neutral countries. 


The Physical Principles of Wireless. J. A. Rat- 
CLIFFE. viii+104 pp. Illustrated. $1.15. 








X-Rays. B. L. Worsnor. ix+101 pp. Iilus- 
trated. $1.10. E. P. Dutton & Company. 


Two new additions to the series of “ Monographs 
on Physical Subjects” edited by B. L. Worsnop. 


Twins: Heredity and Environment. NATHANIEL 
D. Mrrzon Himscn. 159 pp. $2.00. Harvard 
University Press. 

A scientific investigation of twins as an approach 
to the problems of heredity and environment, writ- 
ten in non-technical language. 

Radio and its Future. Edited by Martin Cope. 
xii+349 pp. $4.00. Harper & Brothers. 

It is the purpose of this book to review, through 
the medium of men who are authorities in their re- 
spective branches of the American radio art and in- 
dustry, what radio has accomplished and is accom- 
plishing, and its prospective developments. 
Ultra-Violet Rays. Percy Haut. Revised Edi- 
tion. xviii+248 pp. Illustrated. $4.50. C. V. 
Mosby Company. 








In this volume Dr. Hall has collected his extensive 
clinical observations on that form of radiant energy 
known as ultra-violet light, its direct bactericidal 
action and its use in the treatment and cure of dis- 
ease. 


Nutriology. J. ArTHur BucHanan. 149 pp. 
$2.00. Richard G. Badger. 





This book presents the methods used by the author 
in the treatment by diet of various diseases, espe- 
cially those cases in which a knowledge of food 
values is essential. 


Group Incentives. C. C. BaLperston. xi+171 
pp. $2.50. University of Pennsylvania Press. 





An attempt to ascertain the methods by which 
group incentives have been adapted to varying con- 
ditions by industrial executives, and to compare and 
appraise these methods. The text is illustrated with 
seven tables and four charts. 


Piloting Your Life. Joszrn Jastrow. xvi+372 
pp. $3.50. Greenberg. 


The author likens the different steps in life to the 
stages of a voyage, and shows how the psychologist 
attempts to guide the man and woman through the 
treacherous passages. The entire psychic life of the 
individual is covered, from childhood to full ma- 
turity. 








Big Trees. Watters Fry and Joun R. WHIrTe. 
xii+114 pp. Iustrated. $2.00. Stanford Uni- 
versity Press. 


A study of the discovery, geographical distribu- 
tion, physical appearance and preservation of the 
giant Sequoias on the western slope of California's 
Sierra Nevada, based on many years of intensive 
study. 





The Worst Journey in The World. ApsLEY CHERRY- 
Garrarp. Ixiv+585 pp. Illustrated. $5.00. Dial 
Press. 

A complete account of Scott’s last expedition to the 
South Polar Regions from 1910 to 1913, told by the 
only survivor of the winter journey, in the hope that 
it will prove of assistance as a guide to future ex- 
plorers. 
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Sudhoff’s First Book in English 


ESSAYS IN THE 
HISTORY OF MEDICINE 


By 
KARL SUDHOFF, M.D. 

Professor of History of Medicine in the University of Leipzig, 1895-1924 
Translated by various hands and edited, 
with foreword and biographical sketch, 

By 
FIELDING H. GARRISON, M.D. 


Lieutenant Colonel, Medical Corps, U. 8. Army 


CONTENTS 
Foreword XVIII. Aims and Methods of Investiga- 
Biographical Sketch tion in the History of Mediae- 
I. Aims and Value of Medical His- val Medicine in Western Burope 
tory in the Self-Development XIX. Salerno: A Mediaeval Health Re- 
and Professional Life of the sort and Medical School on the 
Physician Tyrrhenian Sea 
Il. Tendencies and Aspirations in XX. Hygienic Directions for Travel- 
Medical History lers During the Middle Ages 
III. What is History of Medicine XXI. A Turning Point in Hospital Ad 
IV. Periods in the Development ef ministration in Mediaeval Eu 
Medical Science rope 
Vv. Schools of Physicians XXII. The Origin of Syphilis 
VI. Ways and Means of Research in XXIII. The Literary Remains of Para 
the History of Hygiene celsus 
VII. The Hygienic Idea in its Manifes- XXIV. Lorenz Fries and the First 
tations in World History World-Map Containing the Name 
VIII. History and Epidemiology America 
IX. Epidemiologic Rules of the Past XXV. Leonardo da Vinci 
X. Aims, Means and Methods in Med- XXVI. Medical Data in Greek Papyric 
ical Archaeology Archives 
XI. Medicine in the Stone Age XXVII. Medicine and Art 
XII. Disease Demonology and Healing XXVIII. rs and the History of 
Customs of the Teutons. Medicine 
XIII. Paleopathological Problems and XXIX. An Historical Museum of the 
Postulates—Tuberculosis in Pre- Healing Art 
historic Times XXX. Julius Leopold Pagel 
XIV. Galen: The New Corpus Medi- XXXI. Julius Preuss 
ecorum Graecorum and the Mod- XXXII. Max Héifler 
ern Medical World XXXIII. In Memory of Johannes Miller 
XV. Ancient Italian Representations of XXXIV. Goethe and Johannes Miiller 
Human Viscera as Votive Of- XXXV. Goethe’s Physician, Privy Coun 
ferings cilor Abel 
XVI. Female Generative Organs as Votive XXXVI. Goethe and Maximiliane von La 
Offerings Roche 
XVII. Healing Miracles of SS. Cosmos- XXXVII. Faust in the Rhineland 
Damian and Cyrus-John XXXVIII. Haster Twilight on the Aventine 


Crown octavo of 400 pages, illustrated, stamped in gold on extra blue cloth, $5.00 


PUBLISHED BY MEDICAL LIFE PRESS 


12 Mt. Morris Park West New York, N. Y. 
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New Impression Now Ready 


The Foundations of Science 
By H. POINCARE 
Pp. xi +553 


Containing the authorized English translation by George Bruce Halsted of ‘‘Science and 
Hypothesis,’ ‘‘The Value of Science’’ and ‘‘Science and Method,’’ with a special 
preface by Poincaré, and an introduction by Josiah Royce. Price, postpaid, $5.00. 


THE SCIENCE PRESS 


New York, N. Y. 











RECENT BOOKS OF SCIENTIFIC INTEREST 


To the South Seas. Girrorp Pincnor. xiii+500 
pp. Illustrated. $3.50. John C, Winston Com- 
pany. 

This book, written by the former governor of 
Pennsylvania, tells of the cruise of the schooner 
Mary Pinchot to the South Sea Islands, undertaken 
in cooperation with the U. 8. National Museum. It is 
illustrated with 250 photographs and fifteen wood- 
cuts. 

The Master of Destiny. Freperick Tinney, M.D. 
xii+343 pp. $4.00.. Doubleday, Doran & Com- 


pany. 

A non-technical history of the brain, the organ of 
life which holds the secret of human success. It 
traces the development of the brain from the orig- 
inal cell te the highest type in modern times. 


Two Thousand Years of Science. R. J. Harveyr- 
Gipson. vii+362 pp. Illustrated. $4.00. Mac- 
millan Company. 

The wenders of nature and their discoverers make 
up this résumé of the growth of science from early 
times down to the present day. It has been written 
especially for those not familiar with the technical 
details of the various sciences. 











The Terminology of Physical Science. Duane 
Router. 115 pp. $1.00. University of Oklahoma 


Press. 


A study of many specific difficulties in subject- 
matter encountered by teachers of the physical sci- 
ences. It contains a glossary of faulty terms and 
lists of common prefixes and suffixes, with their 
meanings; of terms often mispronounced or mis- 
spelled, and of simpler spellings and abbreviations. 


n G. Extior Smirn. xviii + 472 


Human ima His ‘istory . 
pp. Illustrated. $5.00. W. W. Norton & Com- 
pany. 

The study of man combined with the study of 
nature to ng the story of man’s cultural devel- 
opment. @ purpose of the book is to search for 
the motives that have shaped man’s career, and to 
call attention to the vital factors which have infiu- 
enced human behavior. 


New Frontiers of Physics. Pavt R. Hevu. vii+ 
170 pp. Illustrated. $2.00. D. Appleton & Com- 


pany. 


Dr. Heyl, a frequent contributor to Tas ScrentTiFic 
MONTHLY, relates for thc reader without special 
scientific training the recent developments of modern 

hysics. This volume is one in the Appleton New 

orld of Science Series edited by Watson Davis. 
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Six New McGraw-Hill Books 


Crawford’s DETERMINATION OF ORBITS OF COMETS AND 
ASTEROIDS 


By Russell Tracy Crawford, Professor of Astronomy, University of Cali 

fornia. McGraw-Hill Astronomical Series. 233 pages, 7x 10, formulas and 

tables. $4.00 
This book is intended as a text-book for a one-semester course in the introduction to 
theoretical astronomy. It presents methods of orbit determination that have been devel 
oped in recent years, among them the methods of Leuschner and Merton. The book gives 
numerous examples and collections of formulas and tables to make the work more com 
plete for the computation of orbits of bodies moving about the sun as center of attraction 


Wieman’s AN INTRODUCTION TO VERTEBRATE 
EMBRYOLOGY 


By H. L. Wieman, Professor of Zoology, University of Cincinnati. MeGrau 
Hill Publications in the Zoological Sciences. 411 pages, 6x9, 201 illustra- 
tions. $4.00 


A text for an introductory course in vertebrate embryology, which while centering the 
laboratory work on the study of the chick and pig embryos, extends the work beyond 
these two forms. The book may be used in connection with laboratory work on cleavage 
and early stages in amphioxus and the frog. A comparative point of view is maintained 
throughout the text. Descriptions of cleavage and germ layer formation in the pig and 
new data in human embryology, which have become available only in the last year or 
two, are included, as well as a general outline of human embryology 


Wieman and Weichert’s LABORATORY MANUAL FOR 
VERTEBRATE EMBRYOLOGY 


By H. L. Wieman and C. K. Weichert, Assistant Professor of Zoology, 
University of Cincinnati. McGraw-Hill Publications in the Zoological Sei 
ences. 100 pages, 6x 9. $1.00 
A guide for laboratory study of the development of certain vertebrate forms, principally 
the embryos of the chick and the pig. 


Maerz and Paul’s A DICTIONARY OF COLOR 


By A. Maerz, Director, American Color Research Laboratory, and M. Rea 

Paul, Consulting Colorist, Research Laboratories, National Lead Company 

207 pages, 91. x 13, 56 color charts. $12.00 
This color dictionary, containing plates which reproduce more than 6000 different colors 
is a complete record of color words and the particular color sensations which they iden 
tify, as established by consensus of opinion. It does not introduce a new color system 
nor coin color names but rather brings together in a single book the entire language of 
color, the name of every known color and a sample of it. The color charts are permanent 
and can be freely exposed to the light. 


Jull’s POULTRY HUSBANDRY 


By Morley A. Jull, Senior Poultry Husbandman, Bureau of Anima! Industry, 

U. 8. Dept. of Agriculture. 639 pages, 6 x 9, 229 illustrations. $4.00 
This thorough handbook gives the reader a conception of the background of the poultry 
industry, the fundamental principles involved in various poultry practices and up-to-date 
information concerning methods of poultry production. The more important economik 
factors in producing and marketing poultry products are also covered 


Osgood’s INCREASING THE RECOVERY OF PETROLEUM 


By Wentworth H. Osgood, Lieutenant Commander U. 8. Navy; Inspector, 

U. S. Naval Petroleum Reserve, Number Three. Two Volumes, 858 pages, 

6x9, 163 illustrations. Two volumes (not sold separately). $10.00 
A book which brings together and correlates the available information on the most re 
cently developed methods of increasing the recovery of petroleum through the use of gas 
compressed air, vacuum, etc. It shows how at present only a smal! percentage of the 
available oil is drawn from the ground and how modern methods are tending towards the 
stabilization of oil flow and more complete recovery of petroleum. It explains the prob 
lems encountered in geologic formations. the porosity of sands and other types of soil, 
the equipment and practices now employed by petroleum engineers and the results that 
have been obtained. 
























































Send for copies on approval 


McGraw-Hill Book Company, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York 
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EDWIN R. EMBREE says: (Scientific Monthly) 


“Human Biology” is a book for those who dare to look at the world as 
“biological statesmen.” No book could contain all the basic facts and theories, 
but I know of no other volume which presents so many of them or presents 
them with greater charm. 


PROFESSOR MAYNARD SHIPLEY says: (. ¥. Eve. Pos) 


“To the serious student of nature, man and society, ‘HuMAN BioLocy AND 
Raciac WE trare’ is, for a single volume, A VERY REMARKABLE ACHIEVEMENT, 
AND ONE WHICH COULD NOT READILY BE SUBSTITUTED FOR ADEQUATELY BY A 
DOZEN SMALLER WORKS, EVEN THOUGH EACH WERE DEVOTED TO SOME SPECIAL 
ASPECT OF BIOLOGY AND HUMAN WELFARE. Any work which contains author- 
itative chapters in their special fields of research by such men as Robert M. 
Yerkes, William M. Wheeler, Ales Hrdlicka, Alexis Carrel, C. S. Sherrington, 
Ellsworth Huntington, E. V. McCollum, Hans Zinsser, R. A. Millikan, John 
Dewey, Raymond Pearl, Charles B. Davenport, and Edwin Grant Conklin, to 
instance only a partial list, CANNOT HELP BEING AN EVENT IN THE SCIENTIFIC 
wortp. When each of these men writes with clarity and simplicity as well 
as with authority, the book becomes an event for the general reader as well.” 


HUMAN BIOLOGY 


AND 


RACIAL WELFARE 


Edited by EDMUND V. COWDRY, Px. 


Professor of Cytology, Washington University, St. Louis 


Introduction by EDWIN R. EMBREE 
President of the Julius Rosenwald Fund, Chicago 


The Contributors 


WALTER B. CANNON WILLIAM HEALY RAYMOND PEARL 
ALEXIS CARREL ALES HRDLICKA EARLE B. PHELPS 
EDMUND V. COWDRY ELLSWORTH HUNTINGTON SIR HUMPHRY ROLLESTON 


EDWIN GRANT CONKLIN paul A. LEWIS HENRY NORRIS RUSSELL 


’ Vv 
GEAEESS 3. DAVERSURS ARCHIBALD B. MACALLUM SIR CHAS. S. SHERRINGTON 
JOHN DEWEY 


EDWIN R. EMBREE ELMER V. McCOLLUM WILLIAM M. WHEELER 
HAVEN EMERSON ROBERT A. MILLIKAN CLARK WISSLER 
GEORGE H. PARKER ROBERT M. YERKES 


JOHN F. FULTON 
WILLIAM KING GREGORY HARRY A. OVERSTREET HANS ZINSSER 


8vo, Cloth, 636 Pages, Illustrated - - $6.00 net 
PAUL B» HOEBER » IX » PUBLISHERS 
76 FIFTH AVENUE , NEW YORK, N.Y. 


Publishers of The American Journal of Surgery; Annals of Medical History, etc. 
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—Selected by the Scientific Book Club! 
—but have you read it? 


MAN and his 
UNIVERSE 


by JOHN LANGDON-DAVIES 


The whole story of man’s 
beliefs and superstitions, his 
ceaseless struggle for a rock 
on which to pin his faith, his 
constant fight against the 
truth—these are depicted 
here in one thrilling, fasci- 
nating volume. 

John Langdon-Davies, a 
profound thinker with a 
thorough scientific training, 
has woven the entire story of man’s 
ever-widening intellectual horizon. 
From belief in the Evil Eye and witch- 
craft, through the unending struggle 
to adapt inherited beliefs to an always 
changing world of scientific discovery, 
to the tremendous revelations of Ein- 
stein, man is shown here as he reacted 
to the world with the knowledge that 
was his at each step in his gradual ad- 
vance. 

The Ten Commandments no longer 
mean what they did. Modern stand- 
ards of morality are profoundly in- 
fluenced by the theory of relativity. 
Such striking statements assure you 
mental stimulus of a very different 
kind. 

This is a volume to be placed beside 





Wells’, Durant’s and Dorsey’s 
great works on mankind. To 
those seeking enlightenment 
on the world as the best 
minds are revealing it, to 
those who want to feel the 
joys of an adventure of the 
mind, this great book will 
prove a long and unending 
source of satisfaction. 

‘*‘A book of exceptional 
lucidity and power. Painting a richly 
eolored scroll of human history.’’— 
New York Times. 

‘*Admirably conceived and written 
with altogether exceptional insight and 
charm.’’—James Harvey Robinson. 
$5.00 


FREE EXAMINATION COUPON 
HARPER & BROTHERS S.M.-9 
49 East 33rd St., New York 


Please send me, carriage prepaid, one copy of 
MAN AND HIS UNIVERSE $5.00 
I will remit $5.00 in ten days or return the 


book. 
C7 l enclose my check for $5.00. ;7 Send C.0. D 


a | 
_—_) 


Err 


Address ... 


Note: Books sent on approval only in U. 8. and 
Canada 
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NEW WORKS AND [RA & FEBIGER 
NEW EDITIONS === 1930 


BALLENGER—Diseases of Nose, Throat and Ear New (6th) Edition 
Octavo, 1138 pages, with 583 engravings and 29 colored plates. Cloth, $11.00, net. 

COAKLEY—Diseases of the Nose and Throat New (7th) Edition 
12mo, 672 pages, with 153 engravings. Cloth, $4.50, net. 

FISHBERG—Hypertension and Nephritis New Work 
Octavo, 566 pages, with 33 engravings and 1 colored plate. Cloth, $6.50, net. 

KNOTT—Vegetable Growing New Work 
12mo, 352 pages, with 62 engravings. Cloth, $3.25, net. 

KOECHIG—Chemistry for Nurses New Work 
12mo, 304 pages, illustrated. Cloth, $2.75, net. 

METCALF—Economic Zoology New Work 
Octavo, 392 pages, with 237 engravings. Cloth, $4.00, net. 

RHINEHART—Roentgenographic Technique New Work 
Octavo, 388 pages, with 159 engavings. Cloth, $5.50, net. 

RIGG—College Botany New Work 
12mo, about 400 pages, with 150 illustrations. In Press. 

ROGERS—lInorganic Pharmaceutical Chemistry New Work 
Octavo, 676 pages, with 50 engravings. Cloth, $7.00, net. 

SCHAFER—Essentials of Histology New (12th) Edition 
Octavo, 628 pages, with 758 engravings, many in color. Cloth, $5.00, net. 

SHARP—Foundation of Health New (3d) Edition 
12mo, 308 pages, illustrated. Cloth, $2.50, net. 

SMALLWOOD—Biology New (6th) Edition 
Octavo, 470 pages, with 174 engravings and 4 colored plates. 

STARLING—Principles of Human Physiology New (5th) Edition 


Edited and revised by C. Lovatt Evans, D.Se., F.R.C.P., F.R.S., University College, 
London, Octavo, 1039 pages, with 543 illustrations, 9 in color. Cloth, $8.50, net. 


THOMAS—tThe Dietary of Health and Disease New (2d) Edition 
12mo, 276 pages, illustrated. Cloth, $2.50, net. 
WARREN—Pathology of Diabetes Mellitus New Work 


Octavo, 212 pages, illustrated, with 83 engravings and 2 colored plates. 
baad 5 = 








Washington Square LEA & FEBIGER Philadelphia 
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Human Migration 


Under the auspices of the Committee on Scientific Aspect of Human Migration of the 
Social Science Research Council, Dr. Paut 8. TAyLor has now completed his fifth study (and 
with it Volume I) of the series on 


Mexican Labor in the United States 


5. Dimmit County, Winter Garden District, South Texas 


The four earlier studies are: 


1. Imperial Valley, California $1.15 3. Migration Statistics $ 25 
2. Valley of the South Platte, Colo- 4. Racial School Statistics of Cali- 
rado (Out of print) 1.80 fornia 45 


Study No. 5 comprises 171 pages, with 1 map, and includes an index of the entire 
volume. Price, $1.25. 


Hon. Josern P. Corron, UNDERSECRETARY OF STATE, in testimony before the House Com 
mittee on Immigration, May 15, 1930, said: ‘‘The man best informed on this subject within 
my knowledge is Dr. Paul 8S. Taylor. .. .’’ 


‘*With numerous tables, ... concrete cases, and colorful opinions from the various 


groups described, the author has impartially and judiciously drawn a forceful picture. . 
Carlos E. Castafieda, Southwestern Political and Social Science Quarterly. 


University of California Press 
Berkeley, California 











OUTSTANDING NEW BOOKS 
A SURVEY OF PHYSICS FOR COLLEGE STUDENTS 


By Freperick A. SAuNDERS, Harvard University 


‘*It appears to me that Professor Saunders and you have made a very significant contri 
bution to physics teaching in this country by the publication of this text. I am particularly 
taken by the clarity of the exposition and the facility of the’style, and the illustrations are 


especially good, I think.’’—G,. R. Harrison, Stanford University. $3.75 


OUTLINES OF MODERN BIOLOGY 

By CHARLES R. PLUNKETT, New York University 
‘*The book impresses me as the most successful attempt that has been made to give a 
survey of the entire field of modern biology, and to show the present situation of knowledge 
on main lines in each of its sub-divisions. To write such a book is a most difficult task; the 
author can be congratulated on having done it so well. The book will be extremely useful. ’’— 
H. 8. Jennines, Johns Hopkins University. $3.75 


NON-METALLIC MINERAL PRODUCTS 
By W. 8. Baytey, University of Illinois 
**T have gone over the book in some detail and find that it comes nearer being what I 
want for my course in the non-metals than anything else on the market at the present time. 
I expect to adopt it as a text during the coming quarter.’’—W. A. P. Granam, Ohio State 
University. $4.00 


HENRY HOLT AND COMPANY 
One Park Avenue New York 
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L & N Equipment 
For Studying Electrolytic Conductivity 





The above group of instruments is suitable for students’ measurements of 
electrolytic conductivity with the Kohlrausch modification of the Wheatstone 
Bridge. This arrangement features our Students’ Slide Wire with exposed cir- 
cuits. It is unmistakably clear and simple, and is much used for elementary in- 
struction. The resistance is high enough to produce a fairly symmetrical bridge. 


Specifications 

The No. 4203 Students’ Slide Wire has a resistance of about 30 
ohms and end coils each 4.5 times the slide wire resistance. The 
coils may be cut out of the circuit if not needed. The scale has 
100 divisions and agrees with the slide wire resistance to better 
than 1 division. The limit of error of the end coils is 0.2 per cent. 
A substantial tapping key is built in the sliding contactor. 

The No. 4775 4-dial Resistance Box has 9x (1+ 10+ 100 + 1000) 
ohms. The limit of error of coils is 0.1 per cent. The No. 
5412 Buzzer furnishes a suitable current for students’ work. The 
No. 9872 Telephone Receiver is double, instead of single as shown. 
It is amply sensitive. The No. 4912 ‘‘U’’ cell has adjustable 
electrodes and can be used over a wide range of resistances. 


4203 STUDENTS’ SLIDE WIRE ...... $30.00 
4775 4-DIAL RESISTANCE BOX, 9 a +10 +100 + 

1000) ohms . 40.00 
5412 BUZZER 10.00 
4912 STUDENTS’ U CELL, ‘not including stand and 

clamp bia 22.00 
9872 TELEPHONE RECEIVER ...... 5.50 
49ll-a STAND AND CLAMP, for No. 4912 Cell 2.20 
Total ......... ppbenennieninin $109.70 
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Two dominant impressions develop in 
the mind of one who travels in the 
Orient with some knowledge of its his- 
tory and experience of its races. So 
powerful are these impressions that they 
seem to throw new light on the problems 
of disease and sanitation in the Orient, 
and at the same time to offer a much- 
needed clue in finding the road to medi- 
‘al improvement. By medical improve- 
ment is meant betterment in all that 
makes for physical, mental and spiritual 
health. These impressions receive con- 
firmation from each of the great social 
divisions of the Orient—China, Japan, 
Malaya and the Pacific Islands, India 
and the Moslem world. 

The first impression is of the deep- 
rooted Oriental significance of the unity 
of race and religion. This leads to seri- 
ous and pregnant situations in govern- 
ment, in business, in the social fabric 
and in matters of health. Religious 
ideas become paramount in health pro- 
grams and in individual care of the sick. 
Health matters, even more than in the 
Occident, are influenced by the concerns 
of business or economies, of education, of 
social customs and relations which are 
based chiefly in religion, and, above all, 
by religion itself. This will be illus- 
trated in the pages following. Unity of 
racial culture and racial religion gives 
strength to each, and what affects one 


1From the Pacific Institute of Tropical 
Medicine, San Francisco. 


draws reaction from the other. This has 
a paramount bearing on any proposal 
for medical improvement 

The second impression is of the bound- 
chaotic but 
ethnic urge of nationalism. It has al 
most a biologie quality. It is often ill 


less, largely essentially 


advised ; it may lack leaders who com- 
bine vision, rectitude and ability. It 
may be inchoate in the minds of the 
population. But it is a seething yeasty 
brew that is heady, to be sure, but much 
more is an evidence of the impact of Oc- 
cidentalism and its individualism on 
Oriental collectivism. The nationalistic 
urge has depth and primitive strength. 
It rises from deeps but little known or 
understood in the West. Probably it is 
irrepressible and inevitable. Certainly 
it is conditioned closely by the first of 
our impressions, that of the unity of 
race, culture and religion in the Orient 
Out of the interplay of these two great 
sets of forces—the one unreasoning, 
somewhat subconscious, instinctive and 
age-old, the other breeding the germ of 
intellect, emerging into full conscious- 
ness and lately developed—out of this 
titanic and elemental interplay are to 
develop conditions and situations which 
the Western scientist and physician can 
only view with the most profound inter- 
est and sympathy. 

No appreciation of the Oriental atti- 
tude toward health and disease is pos- 
sible without at least a slight under- 
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NOTE RACIAL TYPES IN GROUP OF GIRLS AS SHY AS RABBITS, 


standing of the basis of local native 
psychology. None exalt the individual. 
All deery the value of human living. 
All in theory are highly spiritual and 
intellectual, in practice are sordid and 
easily descend to magic and supersti- 
tion. Similar conditions are not un- 
known in the Western world. 

In ancient years in China, so the story 
runs, the Son of Heaven lay grievously 
ill, beset by a hundred thousand devils 
who were fast stealing away his very life. 
In vain the astrologers, the magicians, 
the wise men, geomancers and physicians 
sought to turn the tide. Finally the sick 
emperor called on the two generals of 
his army, who had never failed him, to 
come to his aid. The one entered the 
sick chamber and said ‘‘ Hah’’ in a loud 
tone of voice and by the blast of his 
breath slew fifty thousand devils. The 
other exclaimed ‘‘Hoong’’ in a loud 
voice, and at the blast of his breath the 


other fifty thousand were slain and the 
emperor was restored to health. From 
that day to this General Hoong and 
General Hah have been the guardians of 
the gate of every household, 
and the fierce aspects of these gate gods 
painted on the doors keep out the swarm- 
ing disease devils of an incautious im- 
this is not so different 
and saving 


Chinese 


agination. All 
from our own 
relics, whether of rabbit-foot or saint. 
Not only do the Chinese live under 
the. medical domination of magic and 
the dragons of air, earth and water, but 
even now Confucianism is powerful. <A 
large part of the life of China is lived 
on its waterways. Rivers, canals and 
oceans bear on their broad waters a 
population numbering many millions 
and even yet afford the chief means of 
transport. The sampan and junk are 
essential for the life of China. Each of 
them has, painted on its bow, eyes to 
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see where it is going—a perfectly logical 
procedure when every object may be the 
embodiment of a spirit. Each junk and 
houseboat is steered by a steersman who 
sits and faces astern and steers by land- 
marks he has passed. All China even 
yet is trying to steer by landmarks in 
the past because Confucius taught that 
perfection lay in the past. This tacit 
system of belief has worked with peculiar 
force to oppose Western ideas of medi- 
cine, sanitation and health. Just as 
with our religion, so our modern medi- 
cine must be studied by the Chinese and 
then adapted by them to their own needs. 
Faster it can not go and no other road 
can prove permanent. Nationalistic 
growing pains will doubtless continue 
for a generation or more, and then from 
the ashes of the old backward-looking 
middle kingdom will appear, phenix- 
like, a great Far Western nation, ex- 
pressing the fine foundation and capa- 
bility of this great race. 

Chinese knowledge of disease in some 
cases is quite accurate and very ancient. 
A terrible curse of the Orient and all 
the tropics is rabies. The fact that 
many of the native races do not believe 
in the existence of disease or the reality 
of disease transfer does not prevent 
rabies being prevalent. Excellent Pas- 
teur institutes are found in the chief 
cities from Cairo to Shanghai. In these 
is manufactured the serum which pre- 
vents rabies. It is not a cure, but is a 
sure preverftive. The people know rabies. 
From the earliest recorded times, the 
Chinese have associated it with the in- 
fected saliva of mad dogs. Dog rabies 
is rampant. Human rabies is frequently 
seen because the specific Pasteur treat- 
ment is not available or is used too late. 

China learned the dangers of smallpox 
many centuries ago. Inoculation has 
been practiced since the eleventh cen- 
tury, it being considered that smallpox 
inoculated into healthy children was less 
dangerous than when contracted by nat- 


ural infection. Almost the entire popu- 
lation in some sections is pock-marked. 
The death-rate is high, the suffering se- 
vere and the after-effects are often 
crippling and imvaliding. These facts 
were discovered by sad experience, and 
explain the great popularity of vaccina- 
tion all over China since its introduction 
in 1805 at Canton by Dr. Alexander 
Pearson, of the Honorable East India 
Company. 

All over China tuberculosis, especially 
in the pulmonary form, is nearly uni- 
versal. Damp, sealed houses and the 
practice of spitting on the floor are to 
blame. When cold weather comes, every 
crevice is sealed with paste and paper 
strips. Charcoal braziers are the usual 
form of heating. Carbon monoxide 
poisoning is common and frequently en- 
tire families die. Then it is customary 
simply to add more garments as cold 
increases. Cold, damp houses are not 
conducive to bathing and personal 
cleanliness. Droplet infection of the 
air in such houses is very heavy. Not 
only tuberculosis, but pneumonic plague 
and influenza are spread with great ease 
by this means. A complete absence of 
what we call ‘‘sanitary sense’’ is usually 
one of the surprises lying in wait for 
the newcomer to Oriental lands. Trans- 
mission of bacterial diseases is entirely 
beyond comprehension. Social usage 
includes insanitary procedures such as 
spitting on the floor, and forbids various 
Western procedures such as the use of 
the handkerchief. Education in com 
mon-sense automatic disease prevention 
is distressingly slow, even in our West- 
ern countries, and a bare beginning has 
not yet been made among the masses of 
Asia. 

One great national habit has undoubt- 
edly preserved the Chinese race from 
destruction by dysenteries and other 


water-borne infections such as the ty- 
phoids. That is the racial addiction to 
hot tea. Just as the spout of the teapot 
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MADRAS PUBLIC LAUNDRY 
THE STONES STAND THIS LAUNDRY METHOD QUITE WELL. 


was made to drink from, so the boiling 
water sterilizes the decoction of tea. 
But all water in lower Asia is infected 
and even bathing in it is not safe. Up 
and down the Yangtze, the warm shallow 
waters carry the cerearial larvae of the 
Japanese blood-fluke, and these larvae 
penetrate the skin of the bather or 
hunter or chance victim. Foreigners 
thus contract a serious disease at times 
Even the mud is full of risk to bare feet 
because of the omnipresent hookworm. 
In fact all the helminthie host of hu- 
man parasites flourish luxuriantly in the 
fertile soil of China which owes its fer- 
tility in chief measure to the use of 
night-soil as fertilizer. The sights and 
smells of this traffic beset the landscape 
and offend the senses in city and coun- 
try alike. By this means, virulent bac- 
teria and numerous parasites are propa- 
gated and broadcast over the land. Not 
only are the farmers and coolies subject 


to infection but field produce, vegetables, 
fruit, melons, ete., are all contaminated 
and earry contagion to those who eat 
and drink without care for the morrow. 
Pineapples and watermelons in southern 
and central China are a great means of 
spreading cholera germs. The wily 
farmer sells his melons and cucumbers 
accurately by weight, having, however, 
previously punctured the finds with 
stiff bristle brushes and soaked them in 
water, which is always contaminated. 
Melons are precarious articles of diet in 
Asia. And yet the use of night-soil as 
fertilizer is a logical and economic sys- 
tem. In the West, the most valuable 
form of fixed nitrogen for plant use is 
entirely wasted by our wasteful con- 
servancy methods. The Chinese method 
is effective, saving, logical, but unesthetic 
and disease-breeding. 

In China one must needs pay tribute 
to two medical institutions at least. One 
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of these, with great promise for the 
future, is the entirely Chinese medical 
school in Shanghai which is a part of the 
Nationalist Central University at Nan 
king, the capital. This school is under 
the direction of Dr. F. C. Yen, an ex- 
perienced and _ skilful administrator, 
highly trained in Western medicine and 
with a broad patriotism and unselfish 
honesty all too rare in this great land so 
sorely in need of leaders. The other is 
the fine Peking Union Medical College, 
which represents the  statesmanlike 
poliey of the Rockefeller Foundation. 
Southward from China one comes into 
the rich lands of Malaya. The Malay 
countries center in the Malay Peninsula, 
one of the richest and perhaps destined 
to be one of the most permanent of the 
British colonies. Around this center are 
the Dutch islands lying between British 
Malaya and Australia, French Indo- 
China between Malaya and Hongkong, 
the Philippines midway between the 
great fortresses of Singapore and Hong- 
kong, and the fertile plains of Assam 
and Burma which make Malaya continu- 





A NATIVE VILLAGE 


ous with British India. Only Siam is 
left, in the Malay group, owing its in 
sularity to the precarious honor of being 
a buffer state between land-hungry 
France and imperial England The 
carefully systematized exploitation of 
the Dutch islands and Indo-China re 
wards the home countries amazingly 
and the medical problems of the country 
side are handled efficiently by strong 
foreign rule over a weak and degenerate 
populace. Batavia has a splendid medi 
cal school close knit with the new and 
excellent Tropical Institute of Amster 
dam. Islam and a derived Buddhism 
largely divide the native races betwee 
them. Siam is the very apotheosis of 
press-agentry and smiles with no fore 
bodings between her two great military 
neighbors, France and England. In the 
Malay Peninsula at Kuala Lumpur, a 
day’s journey north from Singapore, we 
find the Medical Research Institute, un 
surpassed in the world for its scientific 
importance, strategic location and pro 
ductiveness. Rangoon has its Shwe 
Dagon, or Golden Pagoda. second only 
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to the Temple of the Tooth in Ceylon 
in the Buddhist mind for holiness and 
pilgrimage. 

Burma and Assam, even Malaya and 
parts of India have been cursed with the 
fever known as kala-azar. This black 
fever has slain its myriads. But its con- 
quest is now in progress since 
medical science has found the cause, the 
means of transmission and the cure. 
The causative organism was discovered 
by Drs. Leishman and Donovan many 
years ago in India, and after them is 
named Leishmania donovani. Its trans- 
mission by sandflies was discovered 
recently by Napier and his associates at 
the Caleutta School of Tropical Medi- 
cine, and here, too, Sir Leonard Rogers 
and his successors have established its 
eure by the intravenous use of tartar 
emetic. So another great tropical 
plague has succumbed to the test-tube, 


even 


the microscope, the guinea-pig and the 
devotion of medical scientists. 

The medical pilgrim must approach 
India with a fair acquaintance with the 
history, ethnology and religions of this 
expansive subcontinent. The story of 
the East India Company and its un- 
scrupulous mixing of polities, shillings 
and cannon is just as important as the 
story of the old native Indian civiliza- 
tion of 1500 B. C. on the southern slopes 
of the Himalayas. Our medical traveler 
must know something of the religious 
pilgrimages of the Orient, of their fanati- 
cism and intolerance of sanitary con- 
trol, of the hordes who follow them and 
of the teeming populations from which 
they come. He must remember that 
India, which contains Caleutta, the 
second city of the British Empire in 
size, is really a land of villages, and 
that all political, economic and sanitary 
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measures of necessity are measured to 
the village unit. He must know of the 
eighty million Moslems, chiefly in north 
India, who are bitterly intolerant of the 
two hundred twenty million Hindus. Of 
each hundred of the three hundred 
twenty million inhabitants, sixty-eight 
are Hindus, twenty-two are Moslems, 
three are Buddhists, three have tribal 
religions, one is a Sikh and one is a 
Christian. Of the remaining two, one 
is either a Christian or a Buddhist, and 
the other is probably a Jain, or, less 
probably, a Parsee, a Jew or a pagan. 
About 14 per cent. of the whole popula- 
tion is Christian, and nearly three fifths 
of these are found in the presidency of 
Madras (Powell). 

The basis of the sanitary sins of India 
is found in her religions, her poverty 
and her overpopulation. In fact, the 
same might be said of the entire Orient. 
In his readable and reliable book, ‘‘ The 
Last Home of Mystery,’’ Colonel E. A. 





Powell epitomizes the social fabric of the 
land when he states that the social strue 
ture of Hinduism rests on the caste sys 
tem. The ordinary and oldest classifica 
tion of eastes divides them into the 
Brahmin or priesthood, the Kshatriyas 
or nobles and warriors, the V aisyas, the 
bourgeois or commercial class, and the 
Sudras or manual workers. This gen 
eral idea in fact pervades the Orient, 
and the Orient has yet to learn the 
dignity of manual labor and the nox 
iousness of priestcraft and warriors 
who parasitize the body of society 
The Chinese have corrected the idea 
by assigning the warrior to the bot 
tom of the list and omitting the priest 
But an even more grievous error was 
achieved because in old China the marks 
of social culture were found in long 
finger-nails and corpulence, because 
these were self-evident separations from 
physical labor or even exercise This 
low valuation of physical exercise and 
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physical development is a sad impedi- 
ment to personal hygiene in the higher 
classes of China and, for religious rea- 
sons, is an even greater impediment in 
India. 

Returning to the 
India, the four chief castes correspond, 
respectively, to the brain, shoulders, 
belly and feet of Brahma. There are 
numberless one authority 
counting 1,429 of them. A quarter of 
the whole population is represented in 
the outeastes, such as the Paraiya or 


caste system of 


subeastes, 


pariah, which furnishes all the servants 
of Europeans. 

The religion of Hinduism ean best be 
summarized for our purposes here in the 
words of two writers. Sir Alfred Lyall 
said : 


Hinduism is a tangled jungle of disorderly 
superstitions, ghosts and demons, demigods and 
deified saints, household gods, tribal gods, local 
gods, universal gods, with their countless 
shrines and temples, and the din of their dis- 
cordant rites, deities who abhor a fly’s death 
and those who still delight in human victims. 
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Colonel Powell writes: 


Hinduism is the only religion in the modern 
world that actually wallows and glories in the 
unnatural, the degrading and the obscene. 
However wholesome a faith Hinduism may have 
been in the beginning, however pure and lofty 
the conduct, thoughts and aspirations of a cer 
tain small fraction of its followers, the unde 
niable fact remains that it constitutes, on the 
whole, a spiritual cesspool in whose noxious 
depths every form of depravity and vice 
flourishes amid the Until it has 
utterly exterminated these abominations and al! 
lingering belief in them, Hinduism will remain 
an. unmitigated curse to the vast population 
which it has spiritually enslaved and de 
bauched. 


SK cs 


This is the system, deeply sunk in the 
depravities and perversions of phal- 
licism, which offers so serious a hin- 
drance to health education and the de- 
velopment of a hygienic conscience in 
India. Only the abomination of the 
Tantrik religion of Nepal can con- 
ceivably be worse. While ‘‘ Mother 
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India’’ does give a partial, distorted and 
false impression of present-day India, 
nevertheless the indictment is specific 
and ean not be refuted. ‘‘Uncle Sham”’ 
may endeavor poorly to muck-rake in 
our own U. S. We recognize truth in 
that also, but the facts of child marriage, 
the caste system, the treatment of ani- 
mals and the but recently abolished 
suttee can not be gainsaid as types of 
what Hinduism has brought to the 
Indian people. Human sacrifice in fer- 
tility rites is an institution old as the 
human race and has been seen the world 
over, but Hinduism, in its characteristic 
devilish fashion, debauches a terrible but 
magnificent allegory to a grossly sensual 
superstition. 

The ten-acre Hindu temple in Madura, 
far down in the southern tip of India, is 
a vast congeries of halls, courts, pas- 
sages, arcades and rooms, most of which 
are roofed over solidly. Over each of 
the ten gates rises a truncated pyramid 
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IN KANDY 


of stone called a gopuram. These are 
as high as a ten-story building, and each 
‘*story’’ is a terrace on which are set 
thousands of images of the Hindu divini- 
ties, depicting their lives and loves, pas- 
sions, vices, families, servants and all 
the clustering superstition accumulated 
in the centuries. Outside each gopuram 
is a colonnade and portico reminiscent of 
classical Greece. In and out through 
these portals stream the floods of pil- 
grims. The climate is hot, the equator 
is not far off, the children of the poor 
are naked, the people are burned black 
by the torrid heat. Inside is a howl- 
ing, shouting pandemonium, a jostling, 
crowding mélange of pilgrims, priests, 
ascetics, holy men, fakirs, beggars, sooth- 
sayers, thieves, panderers, children and 
aged—all mixed up together with sacred 
animals and birds. From elephants and 
camels down to the leprous dogs and 
sleek rats that scuttle about in the semi- 
darkness, all is filth, vileness and ob- 
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BANGKOK WATER MARKET 
SIAMESE GIRL WITH BETEL-STAINED MOUTH. 


The myriads of shrines and 
images divide the worshipers among 
them. The countless butter lamps sput- 
ter and glow in the liquid darkness and 
coat the with 
Doubtless no viler sect of men ever trod 
this earth than the rabble of the Hindu 
They debauch a race and 


seen ity. 


images greasy soot. 


priesthood. 
trade on ignorance and fear in order to 
make an easy living and perpetuate the 
evil system of which they are the center. 
The gross obseenity of the images is ex- 
ceeded only by the teachings and prac- 
tices of this filthy herd. 

In the center of the temple is the Lily 
Pool, because every Hindu temple must 
have its sacred pool or tank for the 
ceremonial ablutions of the devotees. 
The Lily Pool in this temple is, as usual, 
the sink into which seeps the sewage of 
the surrounding district. Every named 
disease can probably be found among 
the wretched dupes who bathe and im- 
merse themselves in its yellow polluted 
waters. Dead animals decay and disin- 
tegrate unnoticed. Living animals are 
too sacred to be killed, but starvation 
and disease are acts of fate and not to be 


just apportionment of the gods. 


interfered with. Each man and beast 
is living out the result of his actions in 
previous lives. To change the lot of 
either, therefore, is to interfere with the 
Women 
can hope for betterment only by being 
reborn as men. Hence they deserve no 
consideration, being even lower than the 
beasts. 

These crowded dark temples are pro- 
Moisture, heat 
culture 


animal 


lifie sources of disease. 
and darkness make them ideal 
bacteria, fungi and 
Ventilation is present only 


beds for 
parasites. 
where the British have been able to force 
the installation of various make-shift air 
passages in the are the 
holy places of 220 million people. Their 
lives are bound up in this system. It 
colors and controls all they do, think, 
Only a negligible 


roofs. These 


say and hope for. 
fraction have any conception of the true 
meanings underneath. Only a pitiful 
handful can trace the original phi- 
losophy so deeply buried in the spume 
and vicious chicanery of the supersti- 
tion, fanaticism and ignorance vomited 
forth by these temples. Verily it makes 
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the heart grow sick and the imagination 
pale to confront face to face such a 
degradation of human possibilities. 
Sheer pathos is the sentiment inspired 
by the sincerity and devotion of these 
milling millions. All phases of medical 
interest are touched, and the spiritual 
and intellectual morass has a direct 
bearing on the physical and psychologi- 
cal evils here rampant. 

India is too vast, too intricately com- 
plex, to be summarized even for medical 
purposes. A small minority of its peo- 
ple are alive to the needs of the country, 
are broadly educated, are forward- 
looking and are unselfishly devoted to 
improvement. But the predominance is 
still with the ignorant, fanatical devotees 
of the great religions of the land. An 
American can not but be dismayed and 
chagrined by the number and character 
of American movies on exhibition. Just 
as in China and all other Oriental and 
tropical countries, America is being 
judged by the trashiest of her cinemas, 
which are totally misrepresentative and 
are certain to be highly prejudicial to 
future international relations, commerce, 
cultural relations and education. At- 
tention to the character of movie films 
exported is just as much, if not more 
needed than attention to immigration 
and tariff. 

At present one does not hear much 
about drug addiction in India. Opium 
has been the popular curse of Asia these 
many centuries. To-day its use is wide- 
spread through that continent, but in 
India opium is overshadowed by another 
drug group which is a potent cause of 
mental disease in its devotees. This is 
the group of drugs derived from Indian 
hemp. J. E. Dhunjiboy* has summar- 
ized this subject authoritatively and 
his data are followed here. The hemp 
plant was introduced to India from 
Central Asia as a fiber plant. North 


2Transac. VII Congress of Far Eastern 
Assoc. of Trop. Med., 1927, Vol. I, page 400. 


of the Himalayas, where it was in- 
digenous, it had presented no narcotic 
properties, or at least was not used for 
these. After it was acclimated in India, 
narcotic properties developed or were 
discovered, and this led to the first re- 
corded Indian note on the hemp plant 
in the Atharva Veda. It is now grown 
and used as a narcotic all over India, 
and in the Himalayas, Thibet, China and 
westward through Persia and Syria to 
Egypt. In cold climates it remains a 
fiber. In hot climates it becomes a nar- 
cotic. It came to India as a fiber. It 
left India as a narcotic. This exempli- 
fies the common effect of tropical and 
Oriental residence on human and other 
immigrants from sterner climates. 

Indian hemp (Cannabis satiwa or C. 
mdica) is used in three forms. a 
Ganja is a mixture of leaves, stems and 
flowering tops of the female plant. It is 
smoked in the common water-pipe or 
hookah, the chilum, the ordinary tobacco 
pipe and in ecigarets. It remains for 
some follower of the by-paths of human 
custom to indite a heavy volume on the 
smoking habits and methods of mankind. 
Ganja is usually smoked in mixture with 
tobacco, about three to one. It has an 
offensive smell and therefore is usually 
flavored or scented with some one or 
combination of spices, such as musk, 
saffron, cloves, cardamoms, rose-leaves 
or nutmeg. Very often some other 
powerful drug is added to the mixture, 
as opium, datura, cocain, nux vomica or 
aconite. Ganja is also eaten in pan 
(vide infra) and sometimes is simply 
chewed raw. 

(b) Bhang (siddhi, subji or putti) 
consists of a mixture of the dried leaves 
and capsules of both male and female 
plants. It is used as a decoction, as we 
use coffee, and is the weakest and cheap- 
est of the three drug forms of hemp. 
The word Bhang refers both to the crude 
drug and the decoction, or ‘‘tea.’’ 
‘*Every drinker who can afford it adds 
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some of the following—anise, fennel, 
coriander, dill, almonds, rose water, 
cloves, saffron or cardamom. Also, as 
with ganja, other strong drugs may be 
added, even opium and arsenic. Bhang 
is eaten in molasses and in pan. Many 
sweetmeats contain bhang, especially in 
Majum, which consists of sugar, milk, 
bhang, and possibly also ganja or 
charas.’’ 

(c) Charas is the resin exuding from 
the flowering heads of the female hemp. 
It is smoked or eaten. It is more power- 
ful, more concentrated and more expen- 
sive, which limits its use to the wealthy. 
This is the hashish of Arabia. 

It is a social custom to offer bhang to 
members of the family and guests on 
festive occasions, and its use somewhat 
corresponds to tea-drinking in China 
and Japan. Ganja is reputed to have 
been in favorite use by Siva. Hindu 
priests and people use it in the worship 
of Siva. Better far if the fiber had been 


AT BENARES 


so associated rather than the narcotic! 
The Sikhs are especially addicted to 
bhang, and use it in ceremonials on the 
authority of the Sikh scriptures, the 
Granth. Charas has no religious asso- 
ciations. Mohammedanism condemns 
the use of all drugs as well as of aleohol, 
both prohibitions being widely honored 
in the breach. In the year 1925-26, the 
Bengal presidency alone derived a rev- 
enue of 484 lakhs or nearly $2,000,000 
from the excise duties on these drugs. 
The active principles of hemp are most 
aburidant in charas and least in bhang, 
but the actual substances have not yet 
been isolated. In Orientals, a moderate 
dose causes an intoxication going on to 
complete drunkenness. A dreamy state 
with exaggerated flight of ideas often of 
a sexual nature ends in deep sleep. 
Some users go through a highly stimu- 
lated psychic phase before sleep inter- 
venes. ‘‘A large dose causes excitement, 
delusions, hallucinations, rapid flow of 
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ideas, eestasy, psychomotor activity with 
tendency to wilful damage and violence. 
This is followed by deep sleep and for- 
getfulness of all but the initial stages. 
This temporary amnesia is very impor- 
tant from a medico-legal point of view. 
The duration of actual amnesia is dif- 
ficult to judge.’’ 

In the fourteenth century in Egypt, 
Makrizi stated that in year 78 of the 
Hegira severe laws were passed in Egypt 
against the use of hemp drugs. Viola- 
tion was punished by pulling the teeth. 
In year 799 of the Hegira, hemp addic- 
tion was more firmly established than 
ever. Use of these drugs in any form in 
large quantities may result in an acute 
delirious mania which is characterized 
medically by lack of hereditary in- 
fluence, by acts of great violence and 
by a characteristic devil-may-care de- 
meanor. This may go over into a 
chronic mania where these symptoms 
are milder, loss of speech for long 
periods may occur and where the sense 
of well-being, or euphoria, is prominent. 
A peculiar congestion of horizontal ves- 





sels in the eye (conjunctiva) is diag- 
nostic. A third form of hemp insanity 
is a dementia. It is peculiar that there 
are no abstinence symptoms on stopping 
the drug at any stage and treatment 
consists simply of drug interdiction. 

The hemp drugs strongly predispose 
to crime. Criminals fortify themselves 
in this manner, and especially add 
datura to the hemp. This is at least one 
eause of ‘‘running amok,’’ a violent and 
dangerous acute insanity common in 
Malay countries. Hemp drug addiction 
is more important in India than aleo- 
holism, opium or cocain as a cause of 
insanity. Hemp is to India what aleo- 
hol is to the Occident. 

Everywhere in southern Asia is seen 
the scarlet mouth and spittle of the 
betel-nut chewer. It is estimated that a 
tenth of the human race are betel chew- 
ers. The name ‘‘betel’’ is used for two 
different plants. The first is the areca, 
or betel, palm (Areca catechu), a slen- 
der, graceful palm reaching a height of 
forty to fifty feet with a cluster of fan- 
like leaves at the top. At the origin of 








BURNING GHAT AT BENARES 





206 





THE SCIENTIFIC MONTHLY 














BENARES BATHING GHATS 
NOTE TEMPLE SINKING IN MUD, AND UMBRELLAS OF THE BRAHMANS. 


these leaves grow the nuts, the size of 


a hen’s egg, looking somewhat like 
mammoth nutmegs. Inside the tough 


rind the hard nut is nicely mottled in 
brown and gray, and is sometimes used 
for small ornaments and buttons. For 
chewing purposes, they are picked just 
before ripening, are husked, boiled in 
water and shaved into thin slices which 
are dried and blackened in the sun. 
These thin slices are rolled in a succu- 
lent leaf of the second betel plant, the 
betel vine or pan (Chavica betel), which 
is a cousin of the black pepper plant. 
With the betel-nut are mixed a little 
freshly slaked lime, called chunam, and 
various spices, as in the case of ganja. 
A copious flow of scarlet saliva results. 
Apparently cancer of the mouth is some- 
what more common in betel chewers. 
In addition many use zarda, which is an 
aromatic preparation of tobacco. The 
use of pan and zarda together destroys 


the taste so the user may go days without 
food. 

Pan, or tambul, has been used from 
ancient times from Africa to the Philip- 
pines as a digestant, stimulant, aromatic 
and aphrodisiac. Betel-nut is reputed 
to be a vermifuge and is the source of 
the alkaloid arecolin, widely used in 
veterinary medicine as a worm remover 
in canines. The betel-nut is also called 
supari. The native belief is that it 
hardens the gums, sweetens the breath 
and increases saliva. It is taken first to 
cure disease, then to prevent disease and 
finally as a habit. It is offered to guests 
as a carminative before and after eating, 
much as Occidentals proffer mints. 
Thus with the Hindus and somewhat less 
with the Moslems, it has become a form 
of courtesy. All natives use it as an 
aphrodisiac, and Indian literature, both 
sacred and profane, has extended com- 


mentaries on this usage. S. J. Modi has 
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shown that the betel chewer suffers defi- 
nite ill results in loss of sensitiveness of 
the gums, attrition of the teeth by con- 
stant chewing of tough fiber, excessive 
tartar deposit, recession of gums, pyor- 
rhea and loosening of the teeth. Dental 
decay is decreased. 

The usual Indian toothbrush, cere- 
monially required in the case of Hindus, 
consists of a twig of Acacia arabica, the 
so-called baval stick. This was pre- 
scribed in the Ayur-Veda. Other pre- 
seribed twigs are used to less extent as, 
for instance, from the banyan (Ficus 
indica), the Karanja or Indian beech, 
the neem or margova tree and the pip- 
pala or peepul tree. Something must be 
said for the cleanliness and cheapness of 
this type of toothbrush. These twigs 
must be chewed from ten to twenty 
minutes to form a coarse ‘‘brush’’ at one 
end. The chewing and coarse fibers 
packed between the teeth cause damage 
to the gums and much attrition of the 
teeth. The Brahman must abstain from 
washing his teeth on the sixth, eighth, 
ninth, eleventh, fourteenth and last day 
of the moon, on the days of new and full 
moon, on all Tuesdays, on the day of the 





A FESTIVAL IN A BOMBAY BAZAAR 




















THE GHATS AND RIVERSIDE AT 
BENARES 


constellation under which he was born, 
on the day of the week and of the month 
which correspond with those of his birth, 
at an eclipse, at the conjunction of the 
planets, at the equinoxes, the solstices 
and other unlucky epochs and also on the 
anniversary of the death of his father 
or mother. Such is the life of a Brah- 
man. Certainly tooth-brushing will not 
burden him, even though he is allowed 
to substitute grass or leaves for the cere 
monial twig on the forbidden days. 

Few places on the earth are more im 
portant than the Ganges River as centers 
from which epidemics spread. This is 
due, in the first place, to local conditions 
which lead to heavy infection of the 
river and the crowded cities on its banks 
In the second place, millions of Hindus 
visit these localities on pilgrimage and 
carry contagion back with them broad 
east over the country. The sanitary 
control of pilgrimages is one of the most 
difficult and delicate problems in the 


Orient. Crowded, insanitary quarters 
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TRAFFIC COP ON A BUSY 


for pilgrims, ceremonial bathing and 
carriage of sacred water back to the vil- 
lages cause untold disease and death. 
Similar to this is the situation arising 
from the desire of all Hindus to be ere- 
mated on the banks of the sacred Gan- 
As a result, bodies dead of dan- 
gerous diseases may be carried for 
journeys of many days under the hot 
sun of north India. 

The holiness of the Ganges River is 
concentrated to a superexcellent degree 
at Benares. This city of 300,000 people 
may have twice its own population of 
pilgrims coming and going at once. Its 
thousand Hindu temples do not have 
sacred tanks individually but the river 
is used by all. The pilgrim performs 
specified rites and ceremonial ablutions 
in the river before visiting each temple 
and also as an object of pilgrimage 
itself. The howling din of the temples 
with their filthy mud, diseased animals 
and wild-eyed devotees is more than 


ves. 


BAGDAD CORNER 


the 
sacred sewer 


matched by the crowded ghats of 
Holy Mother Gunga, the 
of the Gangetic plain, which rolls its 
yellow flood slowly down to the myriad 
mouths where it joins the Brahmapootra 
in the Gulf of Bengal. 

The 
down the steep river banks are a never- 
panorama of human misery, 
hope, devotion, fanaticism and 
superstition. Brahmans sit smugly un- 
der their wide umbrellas of split bamboo 
and for a price recite mantrams and 
prayers and repeat stories from the 
sacred literature. In the water are 
crowded the bathers, immersing them- 
selves, washing their mouths, drinking, 
putting water in eyes, ears and nose, and 
following the complicated rituals of their 
faith, Among them the supercilious 
Moslems are doing their family laundry 
and bathing for the purpose of ‘‘clean- 
liness.’” Small children swim, duck and 
dive among them with many shouts. 


stone steps, or ghats, leading 


ending 
gross 
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The river itself carries along the sewage, 
dead animals, charred fragments of 
corpses and general accumulations of a 
erowded tropical plain. Crocodiles are 
rarely seen now, possibly having died 
from overeating. Buildings, temples 
and palaces are slowly sinking in the al- 
luvial mud and new structures are con- 
stantly rising on their disappearing 
roofs. The maharajas of the native 
states, 45 per cent. of all India, have their 
palaces here, to which they will come to 
spend their last days in the thick odor of 
sanctity, to be burned on the burning 
ghats and have their ashes scattered over 
the broad bosom of Mother Gunga. 

A greater contrast can hardly be im- 
agined than to take the overnight jour- 
ney from Benares down to Caleutta and 
visit that glory of medical science, the 
Caleutta School of Tropical Medicine, a 
splendid, large research building, facing 
a research hospital of 200 beds. On the 
same square is the great municipal 
hospital. An outstanding group of 
physicians and scientists is gathered 
here, men whose names carry authority 
and are known far beyond India. 
Colonel Acton, the director, Drs. Napier, 


Knowles, Muir, Chopra, Strickland, 
with their associates, would make any 
institution famous. Incidentally, it is 
interesting to see here in operation a 
principle destined for wide application 
in the tropics—refrigeration of rooms 
and houses comparable to heating of the 
same in cold climates. Rooms and 
suites with reduced atmospheric pressure 
and with controlled cool temperature 
will be important adjuncts in the treat- 
ment of disease in the tropics. 

The Caleutta School of Tropical Medi- 
cine and Hygiene is a living monument 
to the faith, ability and persistence of its 
founder, Sir Leonard Rogers, who has 
now retired from the Indian Medical 
Service and is located in London. It 
was built and is maintained by moneys 
contributed by planters, shippers and 
other business men of India with sub- 
sidizing aid from government. The 
business community had found by hard 
and costly experience that commerce 
could not be developed or be successful 
without the aid of scientific medicine. 
That lesson needs to be learned in these 
United States. 

American commerce can not even ex- 
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ist, in the conditions of competition now 


developing, unless it utilizes medical 
science in connection with its marine 
transport and foreign contacts. Ameri- 


can commerce needs several first-class 
institutes of tropical medicine. It needs 
them especially in San Francisco, New 
York and New Orleans, where sailors 
and shipping are concentrated. France, 
Italy, Germany, Holland and England 
know this fact full and each of 
them has institutes of tropical medicine, 
working hand-in-hand with ecommerce 
and government. Hamburg city, the 
great port of Germany, maintains the 
finest tropical institution on the conti- 
nent as part of its city budget. Ameri- 
can commerce can well take counsel and 


well, 


warning from these other countries or 
its path will be costly, difficult and even 
impossible. 

The medical traveler can not but be 
impressed by several striking facts in 
the leprosy situation of the world. Once 
known chiefly in cold and temperate eli- 
mates, leprosy is now primarily a tropi- 
cal disease and in some places almost 
epidemie. out. 
One is the hopeful outlook for arrest or 
even the disease with modern 


methods of treatment. The other is the 


Two great facts stand 


eure of 
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THE LARGEST MOSQUE IN 


reference to 
Treatment is 
the 
Segregation has al- 


change in sentiment with 
quarantine and isolation. 

potent in proportion to 
of its employment. 


ways meant that chiefly advanced cases 


earliness 


and only a percentage of these would 
be discovered. Sir Leonard 
and Dr. Muir, of Caleutta, have stood 
strongly for a reversal of this policy, 


Rogers 


establishing ambulatory treatment sta- 
tions thickly, lepers, 
spreading healthy information about the 


registering all 


disease and as quickly as possible mak- 
ing patients non-contagious. Only dan- 
gerous contagious cases are isolated, and 
then only until rendered non-contagious 
by treatment. The result is that lepers 
flock in for treatment in the earliest 
stages when treatment is most effective. 
Moreover, they are not withdrawn from 
industry to be maintained at the ex- 
pense of charity, but 
remain self-supporting, in hope and 
usefulness, instead of being immured in 
the horrible living death of the earlier 
leprosaria. The work of Muir and 


government or 
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BASRA DOCK SCENT 


ARAB FAMILIES WAITING 


Rogers in Calcutta is noteworthy as is 
also that of Dr. H. W. Wade and his as- 
sociates at the great leprosy station of 
Culion in the Philippines. This latter 
has now been endowed as the Leonard 
Wood Memorial, and is a monument in 
deed to American tropical medicine. 
One hardly thinks of India without 
the mind turning to the subject of 
snakes. The cobra is closely interwoven 
with the legend, history and religion of 
the Hindus. It is 
above other animals, and must not be 
killed, in fact, is to be worshiped as the 
sacred Naga. 
is completely detailed in an erudite vol- 
ume under this title by Dr. J. P. Vogel. 
From Egypt to China, the snake has 
an allegorical usefulness that embodies 
man’s instinctive fear. The ancient 
ruins of Angkor have the Buddha-like 
colossi holding the great body of a sacred 
Naga rearing its seven-headed crest a 


sacrosanct, even 


The serpent-lore of India 


rO BOARD ‘ E STEA ER 


hundred yards from the narrow, ta 
elephant gates where the four faces of 
Siva look down with immemorial an 
inscrutable calm In India itself the 
small true vipers, like the krait, are ex 
ceeding deadly. The cobra family S 
omnipresent And in the warm waters 
of the Indian Ocean and Persian Gulf 
the sea passenger sees multitudes of 
the brilliant, transverse! colored cora 
snakes, three to four feet in leneth, like 
true sea-serpents riding the waves 
These snakes never go ashore They are 
Their bite 
is deadly, but swimmers are rarely bit 


viviparous and breed at sea 


ten. Water temperatures over 90° F 
abundance of sea-food and few enemies 
make life pleasant for them 

It is probable that half or more of the 


deaths from snake-bite, in India as well 


as elsewhere, are due to fright or 


injudicious treatment Treatment by 


tourniquets, free bleeding and the appro- 








priate anti-venin is best, and alcohol is 
an invariable danger. Snakes are deaf 
and nocturnal. They easily perceive 
vibration, however. Hence a _ person 
walking noisily in leather shoes usually 
gives enough notice of approach to warn 
the reptile, which slinks away. Cobras 
do not flee so readily as other varieties 
and have even been known to attack 
without provocation. Walking at dusk 
or after dark with a lantern and well- 
booted is the best protection. Usually 
it is the barefoot native with silent foot- 
fall and no light who startles the snake 
and gets bitten. 

The major evils of India, in compari- 
son with Europe, lie in the lower popu- 
lation increase in the face of a higher 
birth-rate, and a smaller feeundity in 
spite of a larger proportion of married 
The population seems to be 
The life ex- 


persons. 
near the saturation point. 
lower. 


sinking 


pectancy is low and 
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There is a high death-rate among young 
mothers. As everywhere, the popula- 
tion increase is higher in the lower 
classes. Poverty breeds children but 
can not raise them. As Adam Smith 
said, ‘‘ Poverty seems even to be favor- 
able to generation. But poverty, though 
it does not prevent the generation, is ex- 
tremely unfavorable to the rearing 
of children.’’ Artificial limitation of 
birth-rate is always a debatable expe- 
dient, but the same result can be ob- 
tained by improvement 
status and in edueation. At present, 
instead of these natural and automatic 
curbs, India, like China, has war, famine 
and disease. 

All over tropical Asia the experienced 
traveler carries with him a_ well-con- 
structed mosquito net, because in many 
places no net is provided, as in Siam be- 
cause of local pride, which says there 


in economic 


are no mosquitoes of consequence to be 
feared. A stout flash-light is also valu- 
able, for searching out hiding insects 
and for various night alarms. Fresh 
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salads in all Oriental and tropical lands 
are anathema, and one quickly learns to 
eat only freshly cooked food. A clean 
kitchen in charge of a clean cook is 
rarely found, and simple table precau- 
tions save much danger. Various vita- 
min-deficiency diseases are seen univer- 
sally, such as different forms of beriberi, 
pellagra and also the peculiar condition 
called sprue. Sprue was formerly wide- 
spread in Ceylon. Now it is rarely seen 
there. At the same time deficiency dis- 
eases in cattle have decreased along with 
more intelligent feeding methods, and 
the foreign human population has 
changed its dietary habits to include 
more fresh native foods and less im- 
ported canned articles. 

The question of sunstroke, heat-ex- 
haustion or heat disease is of perennial 
interest. The researches of Dr. Sund- 
stroem at the University of California 
are opening the way to a much-needed 
improvement in our understanding of 
the influence of barometric pressure, 
temperature, moisture, ventilation and 
incidence and character of solar radia- 
tion. It is probable that the state of 
one’s liver has most to do with the onset 
of heat disease. Malaria and other in- 
fections are easily lighted up. Heat 
exhaustion is a form of heart failure, in- 
duced by climatic conditions in a person 
predisposed by cardiac weakness or liver 
congestion. 

The tropical world in general has two 
kinds of climate. One is the moist heat 
of the equatorial zone, with a maximum 
of rainfall and cloudiness at the extreme. 
The other is the dry hot desert zone 
which borders the wet tropics both north 
and south of the equator. We see this 
latter exemplified in the dry plateau 
regions of our own Southwest and in 
central Mexico. The same belt in Iraq 
and Arabia presents many interesting 
medical situations. Mesopotamia is still 
a country to swear not only by but af. 
Its three million inhabitants are pri- 
marily desert dwellers. 


From Basra and waystations on the 
Shatt-el-Arab or mouth of the twin 
rivers is shipped the bulk of the world’s 
date supply. Here two green strips 
bordering the rivers are the original 
home of the date-palm. Over 110 varie- 
ties and eighty million trees yield their 
sticky sweetness to the Arab gatherers, 
who stamp them bare-footed into burlap 
sacks, along with flies, vermin, perspira- 
tion, excreta, dust and all sorts of just 
plain dirt. 
ture in practice, the traveler will care 
fully restrict his home supply to a 
product guaranteed to have been pro 
duced and packed in southern Cali 
fornia. 

The old Turkish hospital of Bagdad 
was taken over by the British and made 
into an up-to-date and thoroughly effi- 
cient modern general hospital. The 
Turks kept as patients only those who 
were able to work. The others died 
or were thrown out. The result was 
unfortunate medically but has left 
for the present administration wonder- 
ful grounds and gardens with a pro- 
fusion of flowers. 
Even a small medical school is being 
started in the effort to train native prac- 
titioners to carry the leaven of Western 
medicine to the tribesmen. Drs. Dun- 
lop, Sinderson, Mills and their asso 
clates are working out a fascinating 
medical program in the old city of the 
ealifs. A visit to the Royal Hospital of 
Bagdad will repay and stimulate any 
visitor. 

The bazaars of Bagdad, Mosul, Aleppo 
and Damascus are replete with interest 
for the medical eye. For four thousand 
years Damascus has been an inhabited 
city. It has always been the trade cen- 
ter of the desert, and its history is the 
story of ancient civilizations. Its native 
medical practice has been little affected 
by Western science, but Syria boasts of 
the best medical school in the Near East 
in the American University of Beirut. 
Likewise in Syria and Palestine the 


Having seen the date cul 


trees, shrubs and 
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LABORATORY TENT 


IN TREATMENT STATION IN 


places and tales of crusader renown 
have a singular appeal for the medical 
wayfarer. The story of the Knights 
Hospitallers, of the Knights Templars 
and the Orders of St. John and Jerusa- 
lem and Malta bring a wonderful record 
of medical care and nursing service. 
The present-day activities of the Hebrew 
University on Mt. Seopus overlooking 
Jerusalem, the conquest of malaria in 
Jerusalem, the control of animal dis- 
eases and many another work of health 
and sanitation more than the 
present space even for a catalogue. 
The Arabs had an old prophecy that 
when the waters of the Nile flowed in 
the streets of Jerusalem and a son of the 
prophet entered through the Jaffa Gate, 
then would the Golden City be lost to 
the power of the Turk, and it so hap- 
pened that Allenby, the British con- 
queror, entered the city walking through 
the Jaffa Gate, and his name in Arabic 
was ‘‘son of the prophet.’’ Also it hap- 


need 


VILLAGE OF LOWER E«Gypt. 


pened that the British Tommies brought 
with them in a pipeline, up across the 
desert from Kantara on the Suez Canal, 
the sweet waters of the Nile, and they 
ran in the streets of Jerusalem. 

Those waters of the Nile, for thou- 
sands of years, have carried fertility to 
a little band of greenery along the Desert 
River, spreading out in the great tri- 
angle of the delta, to water a land and 
make its people great because of their 
independence of weather and seasons. 
The granaries were sure. The river al- 
ways came in flood. Great Egypt was 
in this respect different from the rest 
of the Sahara. But something else came 
with the life-giving water and sucked 
away the greatness of the people. Two 
lowly parasitic worms destroyed the 
grandeur of ancient Egypt and have 
held it in subjection even to this day. 
The hookworm is one of these, and the 
other is a schistosome worm, named 
after Dr. Bilharz, who discovered it in 
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1851. 
found the specific for each of these para- 


Modern scientific medicine has 


sites. The hookworm has yielded to the 
strategic campaign of the American 
Rockefeller Foundation. Within the 


past few years Bilharzia has been cured 
by injection into the veins of solutions 
of tartar emetic. The Egyptian na- 
tional board of health maintains fifty- 
two treatment stations for these two 
worm infections, the system centering in 
the laboratories and municipal hospital 
of Cairo. This century-old hospital, the 
Kasr el Aini, is being rebuilt on an 
island in the Nile. Thus modern medi- 
cine is restoring to Egypt what two 
minute worms took away, and the future 
only can see the result. 

It is impossible to finish even these 
sketchy remarks on medical by-paths in 
the Orient without reverting to the two 
propositions with which we began. Re- 


ligion and race are one. The rising tide 


of nationalism is irrepressible and must 





receive due reckoning. In our nearer 
Pacific Ocean, China stands out as the 
strong nation of the future. Geographi- 
cally the Philippines belong to China. 
million 
China control a surprising share of the 
Orient 
Chinese by 


The eleven Chinese outside 


business of the from Japan 


through Caleutta. demon 
stration are capable of penetrating, con- 
trolling and governing the Philippines 
Some day they may do so. 

Three points at once become impor 
tant. (1) For the good of the Philip 
pines and the peace of the Orient, which 
is the peace of the world, the United 
States should Philippines 
permanently on a colonial, dominion or 


govern the 


territorial basis as may be determined 
Withdrawal of the United States means 
leaving unprotected this enormous archi 
pelago, bound by many ties to China, 
coveted by Japan, yet faced by the mili 
hundred 
between the 


tary power of France four 


miles distant, and lying 
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powerful jaws of the British lion in 
Hongkong and Singapore. (2) The 
United States must, of necessity, will- 
ing or not, face in the future a unified 
and powerful China. Discriminatory 
exclusion in the Philippines can not be 
enforced to-day and will not be tolerated 
either in the Philippines or the United 
States in another generation. Good 
judgment, justice and even self-interest 
unite with plain necessity in dictating 
that the United States guarantee fair 
play to China with reference to other 
great powers and that the United States 
cultivate the friendship of China in the 
strong relations of mutual acquaintance, 
assistance, forbearance and understand- 
ing. (3) One of the most powerful 
means of cementing international friend- 


ship and understanding is found in sci- 
entific institutions of broad and inter- 
national scope and usefulness. Com- 
munity of education and scientific study 
lead to friendly commercial and social 
relations. Such is the function of the 
Pacific Institute of Tropical Medicine 
being established in the University of 
California in San Francisco. The eyes 
of America are still turned westward. 
Trade must, more than ever, be built on 
acquaintance and personal friendship. 
The markets of the Orient are tremen- 
dous and competition for them is keen. 
Surely here we have a sound and logical 
common meeting-ground. Surely inter- 
national good-will around the Pacific 
basin can be fostered in no more practi- 
eal way. 


< 
‘ 











~~ 





lig 


a 


anes. 


ee 


ee 





COSMIC CLOUDS 


By Dr. HARLAN T. STETSON 


PERKINS OBSERVATORY, OHIO WESLEYAN 


On the following page is a photo- 
graph of one of the conspicuously dark 
regions in the Milky Way. When Sir 
William Herschel first picked up one 
such region with his telescope and was 
aware of the sparsity of stars within it, 
he is said to have exclaimed, ‘‘ Mein 
Gott, da ist ein Loch im Himmel!’’ (My 
God, there is a hole in the sky). In 
these apparently empty spaces Herschel 
believed he was looking out through our 
universe into the vacant recesses of 
space, far, far beyond the stars. 

When Barnard, at the Yerkes Ob- 
servatory a little more than a decade 
ago, was making his photographs of the 
Milky Way, he discovered a great many 
such dark regions. The more he studied 
his photographs the more firmly he be- 
came convinced that these dark regions 
in many cases were to be interpreted not 
as vacant spots devoid of stars but rather 
as dark patches of obscuring matter 
cutting off completely the light of the 
luminous stars beyond. It was the old 
problem of relativity again. This time 
it was not a question of relativity of mo- 
tion, but a question of the relativity 
of background. Considerable skepticism 
prevailed at the promulgation of this 
heretical view-point. However, Barnard 
persisted in maintaining his interpreta- 
tion and carried on with his photo- 
graphic program. His accumulating 
photographie plates probably did more 
than anything he wrote about them to 
build up confidence in his newly pro- 
pounded theory. ' 

To-day the existence of large obscur- 
ing masses in the Milky Way and the 
existence of dark matter bordering many 
diffuse luminous nebulae is scarcely 
doubted. Other galaxies, such as the 


to 
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great nebula in Andromeda, reveal 
vast stretches of dark matter entangled 
in their spiral whirls, engulfing stars 
and obstructing them. Is if 
that in our own stellar universe our sun 


possible 


may now be in the midst of some such 
cloud, or can we be assured that while 
many other suns may be embedded in 
such murkiness our own is quite immune 
and we look skyward from our earth 
with the confidence that we see the stars 
through uncluttered space? This is a 
most vital question, for many of our 
estimates of distance to the remoter ob- 
jects of our universe depend upon the 
assurance that light from those distant 


regions does not suffer diminution 
through traversing such enormous dis- 
tances. 

Many experiments have been made 
bearing on the problem. If the hypo 
thetical ether which bears the light 
waves were a material homogeneous 
substance like water or air, then it 


should absorb some of the light travers 
ing it. In like water or 
air, it should slightly disperse the light 
in accordance with its length. 
Blue light, therefore, should travel some- 
what faster than red or yellow as it 
comes to us from a distant star. For- 
tunately this is easily tested by photo- 
graphing the variations in the brightness 
of well-known variable stars in blue and 
yellow light simultaneously. Results 
show that there is no perceptible differ- 
ence in the times of arrival of the blue 
and yellow light, even over extraordi- 
nary distances. Thus we may safely 
dismiss the question of absorption of 
light by the ether as more imaginary 
than real, a phrase probably quite as ap- 
plicable to the ether itself. 


consequence, 


wave 
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THE BLACK HOLE IN SAGITTARIUS 


The question of the dimming of the 
distant stars by particles of dark obseur- 
ing matter is an entirely different affair. 
The obscuring power of a given amount 
(mass) of material varies greatly with 
the size of the particles of which it is 
composed. The smaller the particles, 
down to a certain limit, the greater will 
be the obscuring power, the maximum 
oeeurring when the finely divided parti- 
cles are abéut a hundred thousandth of 
an inch in diameter or of the order of 
the wave-length of visible light. There- 
after as the particles become smaller 
they rapidly lose their power of stopping 
light. An»astonishingly small amount 
of finely divided dust, such as smoke, for 
example, can produce a vast amount of 
dimming. Russell points out that a 
layer of dust containing only a tenth of 
a milligram for each square centimeter 
would be completely opaque no matter 
what its thickness, and on this basis the 
whole vast obscuring cloud in the con- 
stellation of Ophiuchus could be pro- 
duced by a quantity of matter equal to 


hardly more than the amount of matter 
contained in a dozen of our suns. Of 
course if the solar system were now in 
any such cloud we should see no stars at 
all. The fact that our vision of the uni 
verse is as good as it is indicates that 
the sun’s immediate neighborhood is 
reasonably transparent. On the other 
hand, there is evidence that space about 
us isnotempty. The number of meteors 
falling to the earth is an indication of 
some of the larger lumps of cosmic ma 
terial which abound in space and have 
presumably been captured by the solar 
system. It seems likely that a _ vast 


amount of such material from huge 
masses weighing tons down to the finest 
dust particles and gas molecules must 
be roaming at large in space until en 
countered and brought into local control 
by some passing star or planetary sys 
tem. The 


clouds in the neighborhood of other stars 


existence of such cosmic 
gives rise to a certain amount of visible 


nebulosity where the light by which 
we photograph it appears to be reflected 
or excited from the nearby stars. A 
notable example of such a situation is to 


be found in the Pleiades. 


SOLAR CORONA 
If the solar System were in the eda 


of such a cloud, however tenuous. we 
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NEBULOSITY ABOUT THE PLEIADES 
PROBABLY ILLUMINATED BY EXCITED RADIATION 
FROM THE NEIGHBORING STARS. 


should expect to see some of it illumi- 
nated in the immediate vicinity of the 
sun whenever the direct sunlight was 
obscured, as in the case of a solar eclipse. 
It seems reasonable to suppose that 
we may account for a large part of the 
coronal illumination in this way, espe- 
cially as regards the outer corona. In 
place of the structural details of the 
corona being produced by the particular 
way in which matter is thrown out from 
the sun, we should have in this hypothe- 
sis the material particles already exist- 
ing about the sun, and their visibility 
brought about by the streaming of 
electrons along paths more or less defi- 
nitely defined by the sun’s electric and 
magnetic fields. The tendency of the 
streamers when present to group them- 
selves somewhat symmetrically about the 
magnetic pole of the sun is consistent 
with such an interpretation. The form 
of the corona would not only be quite 
dependent upon the degree of solar 
activity, which varies with the sun-spot 
eycle, but at the same time would be 
influenced by the general density and 


distribution of the surrounding par- 
ticles. 
ZopiacaL LIGHT 

Shortly after sunset and as soon as 
twilight has vanished there is visible in 
the tropics a conspicuous glow of dif- 
fused light extending upward from the 
sunset point sometimes all the way to 
the zenith. At its greatest breadth it 
subtends an angle of thirty to forty de- 
grees. It is the zodiacal light. It may 
be seen in northern latitudes in the 
spring of the year after sunset or in the 
autumn although in 
neither case so conspicuously as in the 


before sunrise, 


tropics where its axis is more favorably 
situated with respect to the horizon. 
The usual explanation which has been 
offered for the phenomenon is that it is 
the reflection of sunlight from small 
meteoric particles circulating about the 
sun. It is appropriate to note that this 
phenomenon adds considerable support 
to the hypothesis of a cireumsolar cloud. 

Our observations of the zodiacal light 
made in the Indian Ocean on return 
from the Malaya eclipse of May 9, 





THE SOLAR CORONA OF THE ECLIPSE 
OF 1926 

(Swarthmore Expedition) 

THE ILLUMINATION SUGGESTS EXCITATION OF A 

CIRCUMSOLAR COSMIC CLOUD BY EMITTED SOLAR 
RADIATION. 
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1929, revealed unmistakable fluctuations 
in its brightness over a period of two or 
three minutes. The literature of the 
subject reveals that similar fluctuations 
have been observed from time to time 
by other observers, notably by Chaplain 
George Jones, U. 8S. N., in 1854. The 
rapidity of the fluctuations suggests that 
we may be dealing with a neighboring 
material in cosmic cloud, excited by solar 
activity. Perhaps it is not without sig- 
nificance that the fluctuations observed 
in 1929 were concomitant with solar 
activity, as indeed is the general appear- 
ance of the corona itself. It might be 
added that on the day in question, May 
31, 1929, when the fluctuations in bright- 
ness were most conspicuous, a naked-eye 
sun-spot was nearly centered on the 
solar disk. 

A somewhat associated phenomenon is 
that of the Gegenschein or counterglow. 
This is a faint patch of light rather defi- 
nitely circular in shape which may be 
seen under extremely favorable condi- 
tions at that point in the sky directly 
opposite the sun. The light is but a 
little more intense than that of the gen- 
eral sky illumination. It has been sug- 
gested that this, too, is the reflection of 
sunlight from small meteoric bodies at 
a considerable distance from the earth. 
In the theory of celestial mechanics there 
are dynamical grounds for suggesting 
this point as a rendezvous of meteoric 
material circulating about in the solar 
system. On the hypothesis of a spatial 
dust cloud it might be possible to ac- 
count for such a patch of illumination 
as due to sunlight refracted into the 
earth’s shadow by the shell of its atmos- 
phere. The refraction of sunlight pass- 
ing tangentially through the earth’s 
atmosphere amounts to half a degree and 
would produce a luminous cone coming 
to a focus in space at a point 450,000 
miles back of the earth. For a con- 
siderable distance inside this point a 
cloud of particles might be sufficiently 


illuminated to observed 


effect. 


produce the 


CoMETS 


Possibly a further argument for the 
existence of a circumsolar cloud is to be 
found in the behavior of comets’ tails. 
It is common knowledge in astronomy 
that the tails of comets inevitably stream 
in a direction away from the sun. It 
has generally been supposed that all the 
material in the tail of a comet has been 
ejected from the head and borne away 
from the sun by the repulsive force of 
solar radiation. There is some diffi- 
culty, however, on such a hypothesis, 
in accounting for the radical shift in the 
direction of a comet’s tail as it rounds 
the sun. In some instances where the 
comet passes the sun at a close range 
the tail must whiff about through one 
hundred and eighty degrees in the space 
of a few hours. For material particles 
to be emitted from the head at a rate to 
resupply a tail a hundred million miles 
long, under such circumstances, demands 
almost unthinkable velocities. On the 
other hand, if we suppose the general 
illumination of the tail to be produced 
from the excitation of a cosmic cloud of 
dust and gas by streaming electrons from 
the comet’s head, the change in the di- 
rection of the tail illumination will take 
place with the speed of electronic emis- 
sion, even comparable with that of light. 
Moreover, 
lumination and form of the tail are often 
observed, notably in the case of More- 
house’s comet in 1908, which, very dif- 
ficult to explain on the basis of the 
light-pressure theory, appear plausible 
on the new hypothesis. The fact that 
faint stars have appeared undimmed by 
the tails of comets appears to be no sur 


sudden changes in the il- 


prise on the supposition that the bulk of 
the material composing the tail was al 
ready there in space. The stars would 
shine through it equally well whether it 
was illuminated or not. In any event 
the density of the material must on the 
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average be very low. Calculations in the 
ease of Halley’s comet have shown that 
on the average the amount of stuff in 
two thousand cubic miles of the tail was 
not greater than that in a single cubic 
inch of ordinary air. However, this 
does not preclude the existence of lumps 
of matter of considerable density widely 
scattered through space. Barnard, in 
studying his many photographs of 
comets, often spoke of sudden changes 
in the appearance of the tails suggesting 
encounters with a ‘‘resisting medium.’’ 
Such abrupt changes might well occur 
on those relatively rare occasions when 
a comet would pass into some local ag- 
gregation of cosmic cloud in the vicinity 
of the sun. 


DIMMING OF STARS 

If the solar system now were in the 
midst of a cosmic cloud of indefinite ex- 
tent, then of course the stars would 
appear increasingly fainter than they 
should with inereasing distance from 
the earth. Such does not appear to be 
the case. If, on the other hand, we 
suppose our cloud to be more or less a 
local affair extending perhaps not more 
than a hundred light years or so, only 
those stars within that distance would 
be so affected. The number of such 
stars is comparatively small. Beyond 
that distance all stars would be dimmed 
the same amount as far as any obscuring 
power of this local cloud is concerned. 
[It has been argued that, since blue light 
is scattered by small particles much more 
than red light, the more distant stars 
should appear redder than the nearer 
ones, whereas in general we find that 
the more distant stars are the bluer ones. 
It is easy to see, however, that the effect 
would not be a progressive one unless 
the hypothetical cloud extended to the 
remotest stars. Furthermore, to produce 
the selective scattering it would have to 
be composed of the finest dust powder 


imaginable. A gathering sea fog dims 


and ultimately obscures the distant 
lighthouse without in any way altering 
its color. The small particles in this 
ease are too big to introduce a selective 
absorption or scattering. If there were 
a sufficient number of stars within the 
limits tentatively set to our local cloud, 
and the cloud contained a large enough 
percentage of the finest pulverized mat- 
ter, then we might expect to find some 
tendency for the stars near the boundary 
of this cloud to appear redder than those 
closest at hand. Apropos of this deli- 
cate test, Professor King, of the Harvard 
Observatory, has recently announced 
that he does find some unmistakable 
evidence that the nearest stars of a given 
elass are somewhat bluer than similar 
stars seen at a greater distance. He be 
lieves that his results support this cir- 
cumsolar cloud hypothesis. 

While many of the bluest stars are at 
great distances from the earth, there is 
nothing against the supposition that 
these terrifically hot stars would appear 
actually bluer than they do, were it not 
for the presence of some amount of se 
lective scattering which reduces the per- 
centage of the light of shorter wave- 
lengths reaching the earth. I would 
suggest as a further bit of evidence in 
this direction the well-recognized dis- 
erepancy between the theoretical tem- 
peratures of the stars and tempera- 
tures derived from observational data. 
For many years the temperatures of 
stars have been determined observa- 
tionally by measuring the distribution 
of the light intensity throughout their 
spectra. According to well-known laws 
of radiation expressed by Wien and by 
Planek the wave-length of the part of 
the spectrum showing the maximum in- 
tensity of illumination is an index of the 
temperature of a luminous body. The 
temperatures of the stars derived in this 
way have generally been found to be 
lower than those deduced from modern 
atomic considerations in accordance with 
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the ionization theory of the 
physicist, Saha. This discrepancy can 
perhaps be reconciled if we allow for a 
small deficiency in the blue light of the 
spectrum of the hottest and more dis- 
tant stars caused by the selective scat- 
tering from a cosmic dust cloud. 


lonIzeEpD CALCIUM 

An irrefutable argument for the mere 
existence of interstellar matter is to be 
found in the almost universal presence 
of the dark absorption lines of ionized 
calcium in the spectra of stars. These 
lines do not shift about with other lines 
in a star’s spectrum in accordance with 
Doppler’s principle, and give silent tes- 
timony to the existence of vast clouds 
of calcium lying between us and the dis- 
tant stars. Eddington in his ‘‘Stars 
and Atoms’’ estimates that in all space 
within our galactic system there must 
be on the average one atom of calcium 
While the exis- 
tence of interstellar 
space would readily account for the se- 
lective absorption of light as represented 
by the dark calcium lines, these atoms 
would not of themselves cause any gen- 
eral dimming in the light of the stars 
shining through. A general dimming 
would have to be caused by lumps of 
matter larger than single atoms. If, 
however, we have unmistakable 
evidence for some of the building blocks 
of matter permeating all space, does it 
seem unreasonable to suppose that there 
should exist aggregations of these build- 
ing blocks in bundles of sufficient size to 
‘ause appreciable obstruction to the 
light from distant stars? 

Again, apropos of this thesis we may 
do well to note that the stars in general 
appear to be only about one tenth as 
luminous as Eddington says they should 
appear on theoretical grounds. This is 
the equivalent of saying that, as the as- 
tronomer measures brightness, the ma- 
jority of the stars appear about two and 


for every cubic inch. 
calcium atoms in 


such 
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a half magnitudes fainter than they 
should. Caleulation shows that, with 


no allowance for seattering, an obscura- 
tion of light of this amount could be 
produced by opaque particles a milli- 
meter in diameter distributed more or 
throughout a 
in diameter 


less uniformly cloud a 
hundred light 


but one such particle to every one hun 


years with 


dred and forty éubie miles. Even so 
the density of the hypothetical cloud 
would be less than one million million 
millionth (1x 10-**) that of air, and the 
total mass would be about that of 200,000 
stars the size of the sun. Allowing for 
scattering, the amount of matter needed 
to produce the effect would be much less 


PossIBLE EFFECTS ON SOLAR 


RADIATION 

Whatever further researches may re 
veal in regard to this problem, it seems 
most certain that, in the sun’s migra 
tions through the universe, the solar sys 
often encounter some vast 
the Milky Way. What the 
effect on the earth may be in such eir- 
reflect 
of considerable 


tem must 
clouds ot 


cumstances it is interesting to 
If the cloud should be 
density it is more than likely that the 
temperature of the earth would be ma 
terially lowered. Observations of solar 
radiation have shown that in years of 
great voleanic eruptions the amount of 
heat received by the earth from the sun 
has been considerably less than the nor 
mal quantity. Notable instances of this 
occurred 
Pelée and Katmai. 


in the eases of Krakatoa, 
On each of these oceasions the terrific 
force of the hurled 
tons of pulverized dust into the upper 


eruptive voleano 


atmosphere which did not return to 


earth for many months. Carried by 
upper air currents it was spread in a 
thin layer around the entire globe. The 
dust particles acted much as a screen 
to the radiation of the sun and were un 


doubtedly responsible for the decreased 
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solar radiation reaching the earth dur- 
ing those years. If such can be the ef- 
fect of a relatively thin shell of voleanic 
dust it is more than likely that the pas- 
sage of the solar system through a cos- 
mic dust cloud would result in lowering 
the temperature of the earth by several 
degrees. If such lowered temperature 
were to persist for any considerable 
length of time winter snows would cease 
to melt and an ice sheet of vast extent 
would gradually form in the otherwise 
temperate zones. This appears to be one 
of the most plausible explanations of the 
well-known glacial periods of geologic 
history. 

To add zest to this contention we have 
only to note that the constellation of 
Orion which is completely enshrouded in 
nebulosity lies not far from the wake of 
the sun’s motion through space. One of 
the darkest patches of cosmie fog ever 
photographed lies just south of the well- 
known nebula in the sword of Orion. 
Recent investigations at the Mount Wil- 
son Observatory indicate that the lumi- 
nous part of the great nebula itself is 
rendered visible by the action of the 
Orion stars upon the neighboring regions 
of a vast dark cloud. The part of the 
great nebula so rendered luminous must 
be as far away as the adjacent stars. 
This is about a hundred and fifty light 
years. The distance may be overesti- 
mated, however, as in obtaining such re- 
sults no allowance has been made for a 
possible dimming in the brightness of 
the stars due to any absorption or 
obstruction of light by any portion of 


the nebula itself. Apart from this 


question, it appears that since the whole 
region of visible nebulosity covers an 
area of some twelve hundred square de- 
grees, the distance from the earth to the 
borders of this great cloud may be but a 
small fraction of the estimated distance. 

It seems more than plausible that at 
the times of the great ice ages several 
thousands of years ago the sun may have 
been in the region of space where existed 
a cosmic cloud of considerable dimen- 
sions. The wide variations in tempera- 
ture which the earth has undergone for 
considerable periods in geologic time 
seem to be more satisfactorily accounted 
for on such a basis than on the supposi- 
tion that the sun itself experienced any 
considerable yariation in its output in 
the last hundred million years. Geolo- 
gists tell us that the earth at present 
appears be emerging from the last glacial 
epoch and that balmier climates are in 
store. We might interpret this astro- 
nomically by supposing that we are 
emerging from the last encounter with 
any cosmic cloud of appreciable density 
and are perhaps just clearing the outer 
reaches of an attenuated region. What 
lies ahead and how soon the sun may 
again engulf us in an interspatial fog 
only imagination can venture to specu- 
late. One ventures to suggest that in- 
vestigations of the earth’s cosmical en- 
vironment will play an important role 
in the next decade of astronomy. To 
what degree interspatial matter may yet 
modify our view of the universe only the 
most painstaking research can safely 
divulge. 
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CHINESE ALCHEMY 


By Dr. TENNEY L. DAVIS and LU-CH’IANG WU 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


ALCHEMY appears to have arisen 
spontaneously in China, possibly as an 
outgrowth from the magical and fantas- 
tic side of the Taoist religion. As early 
as the second century before Christ, per- 
haps earlier, Chinese alchemists were 
engaged in the study of mineral sub- 
stances, particularly cinnabar, in the 
hope of finding the elixir of immortal- 
ity and the philosopher’s stone. They 
sought to convert base metals into gold, 
not because of the intrinsic value of that 
metal, but because artificial gold, if used 
as the material for eating vessels, was 
supposed to produce longevity. The 
priority of Chinese alchemy now appears 
to be well established.* The similarity 
of its aims and its materials with those 
of the later Greek, Arab and medieval 
Latin alchemy has led scholars to infer 
that they all derive from a common 
source,” or even to conclude that Euro- 
pean alchemy probably had its origin in 
that of the Chinese.* At any rate, 
definite trade routes between China and 
the Roman Empire were established, 
mainly by way of Alexandria, as early 
as the first or second century of the 
Christian era, at a time when alchemy 
was certainly well developed in China 
but at least a century before the active 
rise of alchemy in Alexandria. 


Taoist Origins or CHINESE ALCHEMY 


Whether Chinese alchemy arose out of 
the magical and fantastic side of the 


1 The Reverend Joseph Edkins, Trans. China 
Branch Roy. Asiatic Soc., Hong Kong, 1855, 
part 5, pp. 83-99. J. R. Partington, Nature, 
119: 11, 1927; 120: 158, 1927. B. F. Read, 
Nature, 120: 877-878, 1927. 

2H. E. Stapleton, R. F. Azo and H. M. 
Husain, Mem. Asiatic Soc. of Bengal, 8: 405- 
406 (footnote), 1927. 

8 Obed 8. Johnson, ‘‘A Study of Chinese 
Alchemy,’’ The Commercial Press, Ltd., Shang- 
hai, 1928. 


Taoist religion, as Johnson and others 
believe, it nevertheless seems to be the 
ease that Taoism and alchemy attracted 
the same scholars. The same individ- 
uals practiced both professions and 
wrote upon both subjects. The Taoist 
Canon contains many treatises on 
alchemy and is a veritable treasure- 
house ready for future students of 
Chinese alchemy. Wieger’s bibliogra- 
phy* of Taoism lists 1,464 titles of 
which 132 indicate that the treatises 
relate to alchemy. Of these 132, twenty- 
one titles suggest that the treatises deal 
with the spiritual, moral, metaphysical, 
physiological or mystical side of al- 
chemy. Alchemy of spirit and alchemy 
of matter had the same confusion, or 
perhaps liaison, among the Chinese that 
they later had among the Europeans. 


WU-HSING AND YIN-Yano?* 


Long before the founding of Taoism 
by Lao Tzi (1088)* (604-500 B. C.), 
the Chinese had very definite notions 
relative to the constitution of natural 
things. Wu-hsing (the quintet), water, 
fire, wood, gold (or metal) and earth, 
were regarded as the material principles 
of natural objects. The term, Wu-hsing, 
at first had no magical significance. One 
of the earliest cases of its use is in the 
Hung-fan (Great Plan) chapter of the 
**Book of Historical Documents’’: ‘‘In 


«Dr. Leon Wieger, 8S. J., ‘‘Taoisme,’’ 2 
vols., Ho-kien-fou, 1911, 1913. 

5Ch’i-Ch’ao Liang, ‘‘On the Origin and 
Evolution of the Doctrines of Yin Yang and 
Wu-hsing’’ (in Chinese), Eastern Miscellany, 
Shanghai, Vol. 20, No. 10, pp. 70-79, 1923. 
Translation by Lu-Ch’iang Wu. 

6In order to avoid confusions of identity, 
the names of Chinese individuals are followed 
by the numbers which correspond to them in 
Giles’ ‘‘Chinese Biographical Dictionary,’’ 
London, 18$8. 
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the olden days, so I heard, in the time 
of Kun (1018), a deluge overran the 
Kingdom putting Wu-hsing at nought.’’ 
Liang says that this ought to be inter- 
preted as meaning that on account of 
the deluge all the things which can be 
classified by Wu-hsing (or the five cate- 
gories) became unavailable for man’s 
use. The Hung-fan chapter says fur- 
ther: 

Wu-hsing [the quintet]: first, water; second, 
fire; third, wood; fourth, gold (or metal), and 
fifth, earth. Water is that which soaks and 
descends; fire that which blazes and ascends; 
wood that which is straight and crooked; gold 
(or metal) that which obeys and changes, and 
earth that which is of use for seed-sowing and 
harvest. That which soaks and descends be- 
comes salt; that which blazes and ascends 
becomes bitter; that which is crooked and 
straight becomes sour; that which obeys and 
changes becomes acrid, and from seed-sowing 
and harvest comes sweetness. 


The Wu-hsing are here plainly the 
constituent elements of material things. 
Tso Ch’iu Ming (2024), disciple of Con- 
fucius (1043), said that ‘‘nature pro- 
vides the five materials and the people 
use them all.’’ 

Although the term, Wu-hsing, at first 
meant only the five elements, it later 
took on an occult and magical connota- 
tion and was used in connection with the 
five ways of righteous conduct, the five 
social relationships, the five virtues, the 
five tastes, the five colors, the five tones, 
etc. The earliest and most fantastic and 
systematic treatment of Wu-hsing oc- 
curs, according to Liang, in Lii Shih 
Ch’un Ch’iu Shih Er Lan by Lii Pu-wei 
(1455) (died 235 B. C.). It was later 
adopted in Hsiao Tai Li Chi by Tai 
Shéng (1853) (second to first century 
B. C.) and still later by Huai Nan Tzi 
(1269) (died 122 B. C.). Liang says 
that : 


The seasons of the year were thus divided 
among the Wu-hsing: spring, wood; summer, 
fire; autumn, gold; winter, water, and, in 
order to complete the story, they even went so 
far as to assign the interim between summer 


and autumn to earth. In a similar manner the 
magic quintet was correlated with the five loca- 
tions: east, west, north, south and center; with 
the five colors: blue, red, yellow, white and 
black; with the five tones: Kung, Shang, Ko, 
Cheng and Yii; with the five tastes: sour, bit- 
ter, salty, astringent and sweet; with the five 
animated species: furred, shelled, scaly, feath- 
ered and nude; with the five worships: of 
wells, of furnaces, of doors, of eaves and of 
sacred roadways; with the five grains; with the 
five domesticated animals: horse, ox, sheep, 
dog and hog; the five internal organs of the 
human body: heart, liver, lungs, pancreas and 
kidneys; with the five rulers of ancient China: 
T’ai Hao, Yen Ti, Huang Ti, Shao Hao and 
Chuan Hsu, and with the five gods: Chii Wang, 
Chu Yung, Ho T’u, You Show and Hsuen 
Ming. . . . Thus the thousand and one entities 
of the universe have been ruthlessly forced into 
five categories corresponding to Wu-hsing. 
This fantastic mood has been dominating the 
mind of the nation for at least two thousand 
years and more, and has often manifested itself 
in deeds. It holds sway over the medical pro- 
fession which has our lives in its hands. It is 
incarnated in our national flag. 


While the notion of Wu-hsing as a 
genuine scientific concept (in its origi- 
nal meaning of the five elements) re- 
mounts to the twelfth century B. C., the 
scientific notion of Yin-Yang, or the 
two contrary principles, appears to have 
become definite at a later time, probably 
after Confucius (1043) (551-479 B. C.). 
Wu-hsing and Yin-Yang occur fre- 
quently in the writings of the Chinese 
alchemists, and they have real scientific 
meaning and usefulness. But they are 
also often aligned in magical and fan- 
tastic relationships in a manner similar 
to that in which the Alexandrian and 
Latin alchemists of Europe handled the 
notions of the contraries (sulphur and 
mercury, for example), and of the num- 
bers three, seven, etc. 

Yin, according to Liang, originally 
had the meaning of covering the sun 
with clouds. It came to mean shaded, 
dim, beclouded and, since Chinese cities 
were generally laid out with the princi- 
pal entrance on the southern side, it 
meant the northern or shaded side of the 
city, also the south side of a river, the 
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interior, the reverse and the north side 
of a mountain. The word Yang origi- 
nally signified ‘‘the bright aspect of 
banners fluttering at sunrise,’’ but it 
soon acquired the meaning of the bril- 
liancy of the sun, hence sunlight, 
warmth, the face-side, the exterior, the 
south side of a city or of a mountain. 
The couplet Yin-Yang was used to 
signify opposites, such as north and 
south, reverse and obverse, and this was 
without magical connotation and with- 
out the belief that the opposites were 
scientific categories by which the end- 
less diversity of nature might be under- 
stood and classified. The words Yin and 
Yang, moreover, were used separately 
more often than they were used together. 

Liang states that the I Li, or ‘‘ Book 
of Rites and Ceremonies,’’ does not con- 
tain either of the words. In the Shih 
Ching, or ‘‘Book of Poetry,’’ the word 
Yin is used eight times; the word Yang, 
fourteen times, and the phrase Yin- 
Yang, only once and then in its original 
meaning of light and shade. The I 
Ching, or ‘‘Book of Change,’’ uses Yin 
only once and Yang not at all. The 
commentaries on the ‘‘ Book of Change’’ 
which are ascribed to Confucius are de- 
voted to an exposition of that philoso- 
pher’s dualism. He conceived the uni- 
verse as embracing two kinds of forces 
which by interaction gave rise to the 
diverse facts of nature. The forces were 
not easy to describe; and he referred to 
them as Kang Jou, hard and soft; Tung 
Tsing, motion and rest; Hsiao Hsi, sub- 
traction and addition ; Ch’ii Shen, bend- 
ing and unbending; Wang Lai, going 
and coming; Tsin T’ui, going forward 
and backward; Hsi Pi, folding and un- 
folding; as well as Yin Yang; but the 
latter is much less frequently mentioned 
than some of the other pairs. In short, 
Yin and Yang, as used by Confucius, 
had no magical connotation but did 
have, along with other pairs of terms, a 
certain philosophical and scientific value 
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for the discussion of natural phenomena. 

The notion of Yin-Yang gradually 
became extended until in the writings 
of the Taoists and alchemists it appears 
as a fundamental cosmological concept 
having innumerable fantastic associa- 
tions. It was supposed that the primal 
matter, T’ai Chi, in its gyrations gradu- 
ally separated into two parts. The 
heavy and gross part, Yin, settled and 
formed the earth, while the fine and 
light part, Yang, remained suspended 
and formed the heavens. Together they 
were the Liang I, or the two regulating 
powers, and constituted the soul of the 
universe. 

Yin was regarded as the female element, 
typifying in general the more undesirable phe- 
nomena of nature, such as cold, darkness, weak- 
ness and death. Yang was regarded as the 
male element, which was, in turn, representa- 
tive of the qualities in direct opposition to 
those of the Yin. From the interaction of 
these two cosmic forces, the universe was cre- 
ated and, in its various phases, directed and 
controlled. As time went on, this principle of 
dualism came to be a most potent factor in 
Chinese thought, for it permeated both the 
material and the moral world. At a later date, 
it was adopted as one of the cardinal beliefs of 
Confucianism, and as such it has exerted a 
momentous influence on the Chinese mind for 
more than twenty centuries.” 


Prior to the time of the Feudal King- 
doms (722-481 B. C.) the phrases Yin- 
Yang and Wu-hsing were of rare occur- 
rence and possessed only their ordinary 
meanings. They do not occur together 
in the writings of Confucius, Lao Tzi 
(1088), Mo Tzti (1537), Mencius 
(1522), Hsiin Tzi (807) or Han-fei 
Tzu (614). Liang believes that the doc- 
trines of Yin-Yang and Wu-hsing were 
first elaborated and spread by the divi- 
nationists, astrologers and magicians of 
Yen and Ch’i (the present provinces of 
Shantung, Honan and Chihli), in par- 
ticular by Tsou Yen (2030) (fourth to 
third century B. C.), Liu Hsiang (1300) 
(80-09 B. C.) and Tung Chung-shu 


t Johnson, op. cit., pp. 14, 15. 
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(2092) (second century B. C.). Al- 
though the writings of Tsou Yen are 
no longer extant, their purport can be 
gathered from the references to them in 
the historical writings of Ssu-ma Ch’ien 
(1750) (born about 145 B. C., died 86 or 
74 B. C.). Liang concludes that Tsou 
Yen ‘‘was the fanatic who started the 
uncomely and uncouth doctrines.’’ Ssu- 
ma T’an (1762) (died 110 B. C.), the 
father of Ssu-ma Ch’ien, placed Yin- 
Yang-ism on a par with Confucianism, 
Taoism, Mo-ism, Nominalism and Legal- 
ism, and wrote an essay on the “‘ Essence 
of the Six Schools.’’ We infer that by 
his time the doctrines had been pretty 
fully elaborated into the form in which 
they pervade the writings of the alche- 
mists. 


ALCHEMISTS AND ALCHEMICAL WRITINGS 
Ch’in Shih Huang Ti.—Ssu-ma Ch’ien 
succeeded his father as grand astrologer 
or grand annalist to the Chinese court 
and completed the Shih-chi, or ‘‘His- 
torical Memoirs,’’ which his father had 
commenced. The Shih-chi deals with 
the history of China from the earliest 
times to 122 B. C. It tells of the islands 
of the immortals and reports the earliest 
organized attempt in Chinese history to 
secure the elixir of life. It is reported 
that in the midst of the Eastern Sea 
there are three supernatural islands. 
Their names are P’eng Lai, Fang Chang 
and Ying Chou. It is there that the im- 
mortals may be found, and the drug 
which prevents death. The Emperor 
Ch’in Shih Huang Ti (1712) (259-210 
B. C.), the same who established a new 
dynasty, built the Great Wall and intro- 
duced the hair-pencil or brush for writ- 
ing on silk instead of on bamboo tablets, 
became interested by the report of these 
islands and especially by what he heard 
concerning the elixir of immortality. 
He was influenced by the magicians Lu 
Shéng (1428) and Hsii Shih (788) to 
organize an elaborate naval expedition 
for the purpose of searching for them. 
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He gave to Hsii Shih seeds of the five grains 
and dispatched him upon his voyage with three 
thousand young men and women, and laborers 
for all kinds of work. MHsii Shih sailed away, 
and discovered a locality noted for its peace 
and fertility. There he tarried, was made 
king, and did not return. 


The Emperor, however, continued to 
hope. He made several pilgrimages to 
the eastern coast of China. He con- 
sulted with magicians, but feared to 
trust himself to the sea. 


It was his custom to promenade up and down 
the seashore, in the hope that he might in some 
manner obtain the wonder-working drug of the 
three sacred islands in the midst of the sea— 
but he never obtained it. He returned to Sha 
Ch’iu—and there he died. 


Li Shao Chiin and Han Wu T1.—The 
historian Ssu-ma Ch’ien also tells of an 
alchemist, Li Shao Chiin (1189), who 
flourished at the court of the Han Em- 
peror, Wu Ti (1276) (156-87 B. C.). 


He constantly affirmed that he was seventy 
years of age, that he was able to rule over 
spiritual matters and that he could escape old 


age. ... He traveled about in order that re- 
ports of his prowess might reach the ears of 
nobility. ... He excelled in showing himself 


shrewd, and in saying things at the same time 
astounding and accurate. 


Through his influence the Emperor 
became interested in alchemy. Li Shao 
Chiin said, ‘‘I know how cinnabar trans- 
forms its nature and passes into yellow 
gold. I can rein the flying dragon and 
visit the extremities of the earth. I can 
bestride the hoary crane and soar above 
the. nine degrees of Heaven.’’ He gave 
particular instruction to the Emperor. 
“‘Tf you will make the sacrifice of the 
furnace, you will be able to transmute 
cinnabar into gold. When the gold shall 
have been produced, you may make of 
it utensils for eating and drinking. 
Through using them your life will be 
prolonged, so that you may see the 
blessed immortals of the islands of 


8 Johnson, op. cit., pp. 66-68. 
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P’eng Lai, which lie in the midst of the 
ocean. When you shall have seen them, 
and shall have made proper sacrifices to 
high heaven and broad earth—then you 
will never die.’’ It is further recorded 
that 


it was after this discourse that the Son of 
Heaven [the Emperor] for the first time per- 
formed in person the sacrifices of the furnace. 
. . » He occupied himself in experimenting with 
powdered cinnabar, and all sorts of drugs, in 
order that he might obtain gold.® 


Liu An or Huai Nan Tzi.—Liu An 
(1269) (died 122 B. C.) was a grandson 
of the first Han Emperor, prince of 
Huai Nan, and an ardent Taoist and 
alchemist, a searcher after the elixir of 
immortality and the secret of the trans- 
mutation of the metals. He praised the 
art of proper breathing, saying that ‘‘he 
who consumes the atmosphere becomes 
spiritual and attains extreme old age.”’ 
He also spoke of the regions of the ex- 
treme West ‘‘where there are rock cities 
and gold dwellings, and where human 
beings and wild animals ‘drink the at- 
mosphere’ and do not die.’’ He taught 
that ‘‘gold grows in the earth by a slow 
process, and is evolved from the imma- 
terial principle underlying the universe, 
passing from one form to another up to 
silver and then from silver to gold.’’ 
Under the pseudonym of Huai Nan Tzu 
he wrote a treatise which contains con- 
siderable alchemy, and his Hung lieh 
chieh (‘‘Story of the Great Light’’) 
deals with cosmogony and embodies al- 
chemical doctrines. Both works are 
part of the Taoist canon.’° 

Wet Po-Yang.—The Taoist philoso- 
pher Wei Po-Yang (2287) flourished 
about A. D. 142 and wrote the Ts’an 
T’ung Ch’i, a ‘‘Treatise on Alchemy,”’ 
which is based upon the ‘‘Book of 


* Johnson, op. cit., p. 70, footnote; pp. 76- 


10 Johnson, op. cit., pp. 47, 75, footnote. 


Sarton, ‘‘Introduction to the History of 
Science,’’ Vol. I, p. 193, Baltimore, 1927. 
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Change’’ and is regarded as the earliest 
purely alchemical treatise in the Chi- 
nese language." It is included in the 
Taoist canon and in the Ssu-ku-ch’uan- 
shu (Imperial Encyclopedia). A _ re- 
cently printed text consists of eighty- 
two chapters and an additional section 
entitled ‘‘The Song of the Ting (Fur- 
nace).’’ 

The Ts’an T’ung Ch’i makes frequent 
reference io the pill of immortality and 
contains adundant evidence of an 
earlier alchemical tradition. It men- 
tions the obscurity of earlier writers and 
states that its author is making an effort 
to be clear in spite of his feeling of in- 
feriority and imadequacy for the task. 
It describes the processes about as lu- 
cidly as the writings of the medieval 
alchemists. It gives symbolic and imagi- 
native names to many of the substances 
which are used, and insists upon the 
necessity for careful and accurate com- 
pounding and for a cautious interpreta- 
tion of the text which, the author says, 
he has intentionally obscured in places. 
In many respects it bears a strong re- 
semblance to the later alchemical writ- 
ings of the Europeans. 


In order that the [ancient] writings on fire 
shall not have been in vain, I explain here in 
simple language. 

Like the moon lying on its back is the shape 
of the furnace and the pot. In it is heated 
Pai Hu [White Tiger]. Kung Jih [Mercury 
Sun] is the flowing pearl and with it is Ch’ing 
Lung [Blue Dragon]. The East and the West 
merge together and so the Yiin and P’eh12 
restrain one another. 

When gold is placed in a hot fire, it is not 
deprived of the brilliancy of its color. Since 
the days of the unfolding of the Universe, the 
sun and the moon have not diminished in 
brightness nor has gold lost any weight. The 
shapes of the sun and moon have always been 


11 An English translation of this work is at 
present in course of preparation by Lu-Ch’iang 
Wu. We quote portions of it. 

12 Yiin denotes the lighter element of man’s 
nature and P’eh the heavier and more earthly. 
Upon death the former rises to the skies while 
the latter stays and is buried with the body. 
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rie force 
from the sun, it returns to its mother. Being 
enveloped by the sun at the wane of the moon, 
it hides within the walls and abandons itself to 
inanity. Thus does the gold regain its original 
nature. Only when intense brightness is ob 
tained is the Ting [furnace] well heated. 

Tzi Wu amounts to three and Wu Chi is 
called five. The three and the five having been 


‘> 
harmonized, the eight stones ut 


are put into 
proper order. They desire one another’s pres- 
ence in their inhalation and exhalation, and 
they long to be man and wife. Yellow earth is 
the father of gold and flowing pearl is the 
mother of water. Earth is the Kwei [ghost] 
of water and it is not able to arise because of 
the overbearing of the earth. The Chu Ch’ueh 
[Red Bird or the seven fixed stars of the south- 
ern sky] is the spirit of fire and dispenses vic- 
tory or defeat with justice. With the ascen- 
dance of water comes the vanquishing of fire. 
Dying together they return to Mother Earth. 
The three natures merge together and thus 
show their common origin. 

Longevity counts very much in the great 
triumph. Huan Tan [Returned Medicine] is 
edible. The nature of gold is non-corruptible 
and it is therefore the most valuable of things. 
The Shu Shih feeding on it attain longevity. 
. . » The Chin Sa [gold dust], being in the in- 
ternal organs, spreads foggily like wind-driven 
rain. Vaporizing and permeating, it reaches 
the four limbs. Thereupon the complexion be- 
comes rejuvenated, hoary hair regains its black- 
ness, and new teeth grow where fallen ones 
used to be. If an old man, he will once more 
become a youth; if an old woman, she will re- 
gain her maidenhood. Such transformations 
make one immune to worldly miseries, and one 
who is so transformed is called by the name of 
Tsun Jen. 

Hu powder, on being placed in the fire, be- 
comes discolored and changes back into lead. 
On treatment with hot liquids, ice and snow 
dissolve into T’ai Hsuen [i.e., an exceedingly 
intangible principle]. Gold is chiefly made up 
of sand and derives other properties from mer- 
eury. The transformations concern only the 
essence of the materials. Causes and effects 
are traceable in the course of the changes. 
The way to make oneself a Fu Shih Hsien [a 
drug-using supernatural being] lies in the use 
of drugs of a nature similar to oneself. For 
rice seeds are used in the raising of rice, and 

chicken are hatched from hen’s eggs. . 
Fish eyes can not replace pearls, and tall weeds 
can not be used for timber. Things of similar 
nature go together. Queer things can not be 
realized. This explains why the swallow does 
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Compare Albertus Magnus in ‘‘De AIl- 
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truly the least of the Philosophers intend to 
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such manner that seeing, they may not see, and 
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world, that you hide this book from all stupid 
persons. To you indeed I will reveal the secret, 
it from others I conceal the Secret of secrets 
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prepared in the nine Tings [Furnaces or Vases, Revelation will come to bring him e1 
usually with three legs], they were endowed ment. Careful study will open the d 
with the power to disappear at will. They secrets. Nature’s Tao shows no partiali 
held the essence firmly and cultivated their reveals to those who are worthy. 
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eee at Peo Pa fi The passage ind 

st alchemist and physician, Ko - 
Hung (978 about A. D. 281-361). was 
at Chiang-ning ee: 
time after the year A. D. 326, he ‘SOS ne Bas Suppor: : 


sted the Emperor Yuian Ti (1350 ae os 

















d him to Kou-lou because cinnabar, 







he needed for his experiments, “°°" : 
a : . n ; ‘ eric } 
| be obtained there from Cochin- or the s : 
7 | } T 
He wrote two important medi- i uy a . 
: TY ins ) T 





rks, as well as the pseudonymous 





P’u Tzt, a treatise on Taoist 






emy, dietetics and magic which had 
siderable influence on the develop- 










t of Taoist doctrines and supersti- °°? "PT 
ns..* A text of this work occupies 2 rams 
volumes or fascicules (three for the “l#@UY ' 
‘Inner Chapters,’’ three for the ‘‘ Outer 1 
Chapters’’) of a recently printed edition ’ 
the ‘Collected Taoist Classies.’”** n 
rT’ ol T ~ 





Johnson® quotes from Pao P’u T: 





tions for the preparation of the pill 
mmortality : 










ke three pounds of genuine cinnabar, and 





yund of white honey. Mix them. Dry "i : o , ‘ . ae } 














xture in the sun. Then roast it over a talitw?? £6 ag ees : , 
intil it ean be shaped into pills. Take ten aot 
s of the size of a hemp seed every morning rs . ‘ 
nside of a year, white hair will turn bla ; 
yed teeth will grow again, and the body , we ~ 
become sleek and glistening. If an old ,,’ 2 ieee asaege* : 
n takes this medicine for a long period of avantas a % 
he will develop into a young man. The #5 e : ~ _ oma ea eel 
who takes it constantly will enjoy eternal - pag Tae _ : , ‘he 


not die. 





and will 















T Read, loc. cit., trans. Yung. igre ‘ : 
1 —_ people wit { t ¢ 0) } 
> Sarton, op. ¢c cee D. Dou : 4 
19The Commercial Press, Ltd., Shanghai, > 
he golden « sul t 
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the action of fire, passes through transforma- 
tions more and more remarkable. Gold when 
it is melted never diminishes; if buried in the 
earth, however long, it never rots. By taking 
these two substances as medicines, the human 
body may also be protected from decay, and 
acquire immortality. It is to external things 
that we must look for a preservation of life, 
just as by pouring oil on fire we increase its 
activity and prevent its destruction. 

I write for those who have sought in vain 
for a teacher who could communicate to them 
the highest form of wisdom; for them I tran- 
scribe some parts of the works I possess on the 
golden elixir. ... When vegetable matter is 
burnt, it is destroyed, but when the tan sha 
[einnabar] is subjected to heat, it produces 
mercury. After passing through other changes, 
it returns to its original form. It differs 
widely therefore from vegetable substances, 
and hence it has the power of making men live 
forever, and raising them to the rank of the 
genii. He who knows this doctrine—is he not 
far above common men? In the world there 
are few that know it, and many that cavil at it. 
Many do not even know that mercury comes 
out of cinnabar. When told, they still refuse 
to believe it, saying that cinnabar is red, and 
how can it produce a white substance? They 
also say that cinnabar is a stone—that stones 
when heated turn to ashes; and how then can 
any thing else be expected of tan sha. They 
can not even reach this simple truth—much less 
can it be said of them that they have been in- 
structed in the doctrine of the genii. . . . For 
the sake of those in these later times who 
should be willing to be taught, the sages of 
antiquity transmitted a method by which they 
might be freed from death and misery. Is it 
too much to make a trial of this method? If 
you should gain thereby only two or three cen- 
turies of life, would not this slight addition to 
your existence be far better than the fate of 
the mass of mankind? Many fear to attempt 
seeking after immortality, lest they should fail 
and expose themselves to ridicule, as the vic- 
tims of folly and deception. But if they should 
resolve at all risks, to obtain only this doctrine 
of immortality for the benefit of mankind, and 
succeed in it in one instance, would not those 
who had laughed be themselves deservedly 
laughed at? 

The medicine should be prepared on a moun- 
tain, in a lonely spot, only two or three being 
present. There should be fasting for one hun- 
dred days previously, and perfect purification 
of the body. The parties should be all believ- 
ers in the doctrine; and persons who would 
ridicule the undertaking, should be kept in 
ignorance of it, otherwise the preparation of 


the elixir would fail. When it is 
successful manipulator will, with all ] 
become immortal. Common 

adopt this method, preferring to 
which are vegetable substances, forg 
being subject themselves to decay 
tion when placed in the earth o1 
they can not give life to man. 


preparations that can confer 


man are not what persons of 
stamp should ever see or hear of 
they seek after riches and honors, 
alone. Like walking corpses, they 


the world. 


This passage is followed by a d 
tion®® of the nine preparations. 
quicksilver, sodium sulphate, potas 
oyster shells are among the subst 
which are used. In another secti 
P’u Tzii enumerates several subst 
which may be regarded as mater 
the elixir of immortality. Cinnab 
Says, is the most efficacious, gold s 
silver third and fourth ling ché, a 
which confers everlasting happir 
He names various precious stones, 1 
cines and vegetable products, sevent 
in number, which are effective elix 
immortality, but not all of the 
effective in the same degree. 

"ao Hung-Ching.—The Taoist 
an and alchemist T’ao Hung 
(1896) was born at Mo-ling, Kiang 
near Nanking, in 451. Just befor 
birth, his mother dreamed that a gr 
dragon issued from her bosom and 
two angels came to her house w 

bronze censer in their hands. 
age of ten years, T’ao Hung-ching 
the writings of Ko Hung and began 


y 


‘pound drugs’’ with a view to dis 
ering the secret of immortality. He ' 
a handsome man, seven feet four in 
tall, an enormous reader and an ex 
lent performer on the lute. Befor 
had attained to full manhood, he 

appointed by the Ch’i Emperor Ka: 
(714) to be tutor to the imperial prin 


22 Summarized by Edkins but not translat 
at length. 
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signed that position in 492 and 
to the mountains in Hua-yang 
he remained until his death in 
He was known as the Hermit or 
Saint of Hua-yang. He dwelt on 
top floor of a three-storied tower, 
¢ his disciples on the middle floor 
visitors on the floor below. The 
¢ Emperor Wu Ti (720) was 
ng his visitors, before he mounted 
throne; and, after his accession in 
he offered to make T’ao his min- 
but the latter refused to return to 
world. The Emperor, however, con- 


sulted him on matters of importance, for 


place by mean 

present no 

alchemical 
Tou P’ing 


‘+h reason he was known as the ‘‘ Min- eae 
half of the el 


ster in the Mountains.’’ He passed his 

in alchemical and similar research, 
practicing the method of breathing 
which is supposed by the Taoists to con- 


wrote Chiu P’u. a treatise 
liquors which consists e} 1e! 
notices regarding different 


. ‘ ° . lic uor and celebrated distillers 
uce to immortality, and trying to live 


ithout food. His chief amusement 
vas listening to the sound of the breeze 
in the pine-trees. He wrote, or edited, 
ne of the most important ancient trea- 
tises on materia medica, the Ming-i-pieh- CONCLUSION 
lu. To the 365 drugs mentioned in the Chinese alchemv is a broad 


treatise may perhaps possess cor 


able significance, inasmuch as the ar 


distilling aleohol was probably 


in Europe before the twelfth century 


Shén-nung Pén-ts’ao (fourth century, largely unexplored field for study 

B. C.), he added 365 others which had present paper scarcely scratches the sur 
been recommended by the physicians of faee of it. But it shows the sort of 
the Han and Wei dynasties. He wrote thing that will be found in it, and, we 
another treatise on materia medica, en- hope, makes clear the necessity for more 
titled Pén-ts’ao ching-chu, and other detailed studies in this important chay 

medical works. He wrote Tao-chien-lu, ter of the history of chemistry. 

i treatise on famous swords, and edited, en an 
in or after 489, the Chén-kao, or ‘* Decla- 24 Ibidem, p. 
ration of the Genii,’’ a work which is 25 Ibidem, } 





AERONAUTIC DEVELOPMENT 


By HARRY H. BLEE 


DIRECTOR OF AERONAUTIC DEVELOPMENT, DEPARTMENT OF COMMERCE 


Since the first flight by Orville 
Wright in a powered heavier-than-air 
machine, been in the 
course of development for a period of 
When 
we consider the magnitude to which the 
idea of the Wright brothers has grown 
and the fact that man has had a desire 
to fly like the birds almost from the be- 
ginning of time, this period is indeed a 


aeronautics has 


twenty-six and one half years. 


short one. 

Although the principle and practica- 
bility of flight been thoroughly 
demonstrated and established as some- 
thing that was destined for the world 
to utilize for commerce and pleasure, 
the creat for 
aeronautics is just being scratched at 


has 


surface of possibilities 
the present time. 

Three after the dawn of 
twentieth century, Orville Wright 
earried off the ground for a few mo- 
ments by a flying machine. Last year, 
over 25,000,000 miles were flown in 
scheduled operations by United States 
air lines, and nearly 160,000 passengers 
and 8,000,000 mail were 
transported over these lines. The pas- 
sengers carried represented over three 
times as many as were flown the pre- 
vious year, and the the 
amount of mail carried was 100 per cent. 
Established route mileage of 36,000 in 
1929 was more than double the miles in 
1928, and the fact that 
commercial flying in this country in- 
creased from an estimated 60,000,000 
miles in 1928 to 110,000,000 miles in 
1929 is of special economic significance. 

This splendid record serves only to in- 
dicate what may be accomplished in the 
next few years with properly coordi- 
nated development work on problems 
that continue to present themselves as 
aeronautics continues to make progress. 


the 
was 


years 


pounds of 


increase in 


miscellaneous 


Congress, through the Air C 
Act of 1926, delegated to the Seer 
of Commerce the responsibility 
the di 
ment of civil aeronautics in the | 
States and of regulating the use 
Soon after tl 


ecouraging and fostering 


eraft in commerce. 
sage of the act, the Aeronautics B 
was organized to carry out the det 
the order best to m 

assignment, the Aeronautics Bran 
divided itself into three units, on: 


work. In 


ing with air regulation, a second 
the establishment 
airways and the third with aero 


and maintena) 


development. It is with this last 
tioned division that the Aeronaut 
velopment Service of the Aerona 
Branch is primarily concerned. 
The Aeronautic Development Se: 
embraces all activities of the Com: 
Department in connection with assis 
communities in the selection and 
opment of airports, the rating oi 
ports, the promotion and correlati 
aeronautie research, the publicatio: 
dissemination of aeronautiec infor 
tion, the publication of air navig 
maps and airway bulletins and the 


eral promotion work of the depart: 
looking toward the development ol 


aeronautics. 

An outstanding activity of the A 
nautie Development Service pertains 
the development and improvement 
aids to air navigation and the prom 
of safety and comfort in flight. 
work includes such activities as res‘ 
on aeronautic radio, investigations 
aeronautic lighting, wind tunnel stud 
sound-proofing of airplane cabins 
reduction of noise from engines and pr 
pellers, research on 
engine problems and investigations 


special 
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airplan: 
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and 


strength of airplane joints 


rs 


Current work of the Aeronautic De- 
pment Service in the field of aero- 

radio includes the development 
reliable direction 


convenient and 


r (radio-compass) for use on air- 
es. This device will supplement the 
range beacon System of the federal 

ys by providing a means of naviga- 
for pilots flying on independent 

s. Experimental work is also being 
lueted on a number of problems hav- 

¢ to do with the development of radio 
beacons, such as adjustment of 
directions of the several courses pro- 
‘ed by the transmitter to fit the actual 
rways radiating from the transmitter ; 
ility tests on course direction as 
Tected by sftch factors as lapse of time, 

ne of day and distance from transmit- 
r; the development of beacons giving 
simultaneously more than four courses 
rom a single transmitter, and improve- 
Also 


esearch is in progress on the simultane- 


nts in the receiving equipment. 


is transmission of radio telephony and 
‘adio beacon service (using visual type 
ndicator) on the same radio frequency. 
includes 
transmitter which will send two types of 


This the development of a 
ignals without mutual interference. 
In addition to such auxiliary radio 


design and igni- 


S 


antenna 
tion shielding, the service is also work- 
ng on the development of a blind land- 

Such 


problems as 


ing system for use at airports. 
systems, in general, include three ele- 
ments, or their equivalent, to indicate to 
the pilot the position of the aircraft in 
three dimensions as it approaches and 
In the 


position 


reaches the instant of landing. 
present experiments, lateral 
.€., the landing field runway direction 
is given by a small directive beam of the 
same type as the beacon used for gui- 
dance along the airways but lower in 
Longitudinal position (7.e¢., ap- 
by marker 


power. 
proach is civen beams. 
+ 


Height is given by an inclined high fre- 


DEVELOPMENT 


quency rad » bear T} IS b I S 
rected onasma angle ; hove the ) 
and is used in such a ¥ s to p 

i very convenient gliding pat! I 
landing airplane, beginning at ( 
sired evation and anv desired d 
from the landing field | all 
does not fiv on the axis t I 

on a curved path whose curvatur 
diminishes as the ground is app! 

and which becomes tangent to tl ( 
ing area at a predetermined } 

Research is also in progress on the 
provement of lighting devices at land 
fields, such as vind ind tors 
boundary lights; the improve1 
navigation lights and landing ht 
earried on aircraft; the study of land 
field lighting requirements, includ 
field met] ods tor measuring low in 
nations and photometric measure? 
on beacons, traffic signals and 1 
laneous aeronautie lighting dey 

Aireraft engine research inclu é 

‘ 


perimental work whic 


with perfecting mercury scales used 


measure engine tor 


improved methods of correcting the « 
St rved torque for the sl p-stre m ! 
tion This windag ect can be « 
nated if it is possible to use a1 
straightening grid of suitable desig 
tween the propeller and the e1 

The effect « erid thickness, siz 
ypening and ove! grid size al 

ters which can be determined « I 
actual experiments The magnitude 


the windage correction may also be d 
termined by using another engin¢ 
spin the test propeller and measuri 
the torque due to the slip-stream abov 
Both methods must b ried « 
checked by dynamometer calibr ! 
the engine used 

Wind tunnel resea neludes f 
vestigation of the stabi f airplar 
at low speeds nd | S no . 
and the study of the « t changes 
the chord and span of ailerons o1 
rolling and yawing movements of 
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eraft—at both low and high angles of 
attack. This work has a direct bearing 
on the control of airplanes at low speeds 
and high angles of attack and is a direct 
service to manufacturers, for its aids in 
determining the performance of a new 
type of airplane previous to actual con- 
struction. At the same time it advances 
the policy of the Aeronautics Branch of 
increasing safety in the air by affording 
information on the probable behavior 
of new types of aircraft. 

Engineering research includes study 
of the various means of reducing the 
the cabins of passenger air- 
planes and the general use of steel tub- 
ing—welded at the joints—in airplane 
construction. To date, the noise-reduc- 
tion studies have met with much success 
in so far as they embody the insulation 
of the cabin. Studies of various types 
of muffling devices for engine exhausts 
and of methods of reducing propeller 
noise are under way. The general use 
of steel tubing welded at the joints, in 
airplane construction, has created a de- 
mand for more complete and reliable 
data on the strength and other proper- 
ties of welded joints in structural mem- 
bers. This investigation has been un- 
dertaken as part of the program of the 
Aeronautics Branch in promoting safety 
in aviation. 

The airport work of the Aeronautic 
Development Service falls into three 
main groups: (1) the direction and co- 
ordination of the work of the depart- 
ment related to assisting in the selection 
of airport sites and fostering the devel- 
opment of airports; (2) the promulga- 
tion of airport rating regulations and 
the rating of airports; (3) planning and 
preparation of airport publications. 

This activity embraces conferences 
with municipalities and civic organiza- 
tions desiring assistance in the selection 
of airport sites and requesting informa- 
tion regarding the requirements for the 
development of suitable airports. A 
small group of airport specialists are 


noise in 








available for this work. These ; 
sent throughout the United Sti 


earefully planned itineraries—t] 
procedure calling for the inspect 
number of sites, perhaps a talk 
civic organization and a confer 
series of conferences with officials 
ested in the development of the 
and desiring information regard 
requirements of the airport ratin: 
lations of the Department of C 
These specialists urge the imp 
of having experienced engineers 
comprehensive studies and pr 
plans for complete airport develop: 
in order that every dollar invest 
the project may be expended to the best - 
possible advantage. It should be under. os 
stood that the Department of Comme: i 
representatives do not render this en- i 
gineering service. Br 
Another function of the Aeronaut " 
Development Service relating to 
ports is that of rating airports upon ap- Tl 
plication of the owner. 
During the past twelve months, m ar 
time has been devoted to a study of t th 
management aspects of airports and t h 
a uniform system of field rules w! - 
will apply in whole or in part to air . 
ports all over the country. The need di 
for such work is readily recognized i: or 
light of the fact that in the United Dé 
States there are at present 
mately 1,600 airports and landing fields - 
in various stages of completion and as 
some 1,100 airports proposed for ear!; on 
development. 


approxi- th 


Still another important activity of t! . 
Aeronautic Development Service is t! . 
preparation of maps and charts for air “ 


navigation. The maps compiled ar n 
published on a scale of 1 to 500,000, 

about eight miles to the inch. The maps 
published to date, usually referred to as 
‘*strip maps,’’ cover strips eighty miles 
in width and from two hundred to ! 

hundred miles in length—the size of 8 
each sheet being eleven inches wide and 
twenty-four to forty-eight inches long 

















eonvenient form and size which can 
readily folded for use by the p*!ot. 


s section has recently started work 


he publication of a series of sec- 
al area air navigation charts cover- 
the entire United States. 

e material used in the compilation 


air navigation maps is taken from 


rious sources. Among these are the 


graphie maps of the U.S. Geological 
Survey ; the contour lines forming the 

undaries for gradients of elevation on 
airways maps are almost always taken 
from these topographic maps. 

fter an air map compilation has been 

made from the best available material, 
photographie copies mounted on cloth 
are flight checked. This work is done 
by a trained engineer who goes as an 
observer with a pilot of the Aeronautics 
Branch. A number of trips are made 
back and forth across the region repre- 
sented until the whole area is covered. 
The compilation is then corrected ac- 
cordingly and lithographic impressions 
are made on a scale one fourth larger 
than the compilation. One of these 
sheets is inked for each color to be 
printed on the map. When the inking 
is finished, the drawings are again re- 
duced by photography to the original 
scale and the negatives are used to pre- 
pare the aluminum plates for printing 
the edition. The maps are printed in 
color to express such various features 
as streams, elevations, airports, flight 
courses and magnetic variations. 

The Aeronautics Branch has organized 
a number of special research committees 
under the chairmanship of the director 
of aeronautie development for the pur- 
pose of investigating certain problems 
as follows: 


The fact-finding committee organized to 
determine the effectiveness of the automatic 
application of water in controlling airplane 
hangar fires has just completed an extensive 
series of fire tests and is now engaged in the 
preparation of its report. 

The committee on standard signal systems 
for airports is conducting studies looking 
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tems, s g 
‘ ntr 4 I { 
ports r < 
tion s 

Che S ‘ ‘ 
resea 5 is 
rest now il res ! 
prot s s l ! y s 
bringing al ‘ ghest deg s 
ré¢ ib in air Ss r I < 
tee has ist sul tted its first r t t 
Assistal me etal I ( r \ 
na 

Phe n rport ng 1 ¢ 
nent domain is making a study of t T 
lems having to do with the prot the 
flying public against hazards that might b 
developed in the vicinity of airports 

The committee on airport drainage and sur 
facing is studying the problems involved 
airport drainage and surfacing, and ecting 
and correlating ailable data and exper 


A 
with the object of presenting a report that wi 


serve as a working-tool in the hands of eng 
neers engaged in the development of air ter 


minals. 


As the point of contact between the 
Aeronautics Branch, the aeronautie in 
dustry and the general public, the Aero- 
nautic Development Service is charged 
with most of the promotional duties 
covered by the Air Commerce Act of 
1926. Spe 
the preparation and publication of the 
Air Commerce Bulletin, a semi-monthly 


Specifically, these duties include 


periodical, and more than a score of 
permanent aeronautic publications on 
important phases of aeronautics, the col- 
lection and dissemination of information 
pertaining to civil aeronautics, the prep 
aration and publication of airway bulle- 
tins, the compilation of statistics regard 
ing the manufacture and operation of 
civil aircraft, including accidents, and 
the maintenance of an aeronautics refer- 
ence library. 

The Air Commerce Bulletin is sent to 
more than 12,000 readers who hav 
specifically requested it. This bulletin 
is also circulated through aeronautical 
clubs, libraries, airports and other seats 
of flying activities. Among other things, 
it carries official notes to pilots, manu- 
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facturers and operators of aircraft; in- 
formation pertaining to new regulations 
and air traffic rules; statistics on opera- 
tion, miles flown, accidents and their 
causes; lists of aeronautical lights certi- 
fied : general notes on the progress of 
civil aeronautics at home and abroad; 
lists of air routes in operation; notes on 
the progress of airway lighting, radio 
and other aids to air navigation; articles 
and tabulations on airport and airway 
development; state laws and municipal 
ordinances; existing and proposed air- 
ports; lists of official publications avail- 
able, and other constructive information 
of an authentic and authoritative nature 
relating to civil and commercial aero- 


nautics. 

In connection with this phase of its 
activities, the Aeronautic Development 
Service procures, compiles and analyzes 
all statistical data for the Aeronautics 
Branch—ineluding data covering air- 
eraft production, aircraft operation, 


aircraft accidents and aids to air navi- 
gation; collects facts and figures for all 
statistical bulletins of the Aeronautics 
Branch, including the Aeronautics Trade 
Directory; distributes all publications 
and printed forms of the Aeronautics 
Branch; interviews persons desiring 
general information, and handles corre- 
spondence that does not pertain to the 
technical phases of the work of the Aero- 
nauties Branch. 

Of steadily increasing importance is 
the work of preparing and issuing air- 
ways bulletins containing descriptions 
of airports and information regarding 
other air navigation facilities in the 
United States. These bulletins, which 
are distributed to a mailing list of ap- 
proximately 3,000 individuals and or- 
ganizations, are illustrated loose-leaf 
sheets describing airports, Department 
of Commerce intermediate fields, air- 
ways, air markings, meteorological con- 
ditions and other data essential to air 
navigation. The bulletins describing 


airports carry in each case tw 
one of the airport itself shoy 
immediately surrounding terrai 
the other showing the airport’s | 
with respect to nearby railroads 
and the nearest city. In additi 
bulletins give the name of the 

its class, latitude and longitude, alti: 
above sea-level, deseription of sur 
and runways, obstructions, marki: 
identification, lighting, acecommod 
meteorological data and other 
tion desired by pilots or operators 
date, 983 airways bulletins ha 
issued. 

The Aeronautics Reference L 
of the Aeronautics Branch is also 
of the Aercnautic Development S$ 
On file in this library there are 
bound volumes and more than 
domestic and foreign magazine ar 
pamphlets and reports which hav 
eatalogued for ready reference 
plete sets of all government aero: 
publications as well as an extens 
of news clippings are maintain: 
semi-monthly bulletin is publish 
ing references of important arti 
dexed by the librarian from 
publications received. Close ¢ 
tion is maintained with the engin 
and technical units in the collect 
data on the latest engineering de 
ments. 

The program of aeronautic d 
ment now being carried out by the A 
nautics Branch is the result of a car 
study of the more important p! 
aeronautics that are in need of in 
ate attention. As the aeronauti 
velopment work of the Aeron: 
Branch goes forward from day to 
and as problems of the moment ar‘ 
posed of, new ones arise to take 
place. The Aeronautics Branch is a‘ 
of its obligations under the Air | 
merce Act and is endeavoring to 
charge them to the complete satisfac 
of the public. 
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Air Commerce Act of 1926 
irges the Secretary of Commerce with 















promotion of civil aeronautics, and 
d so with its regulation. 

Prior to the passage of this act, aero- 
rs nauties regulated itself. This meant 
at the judgment of the pilot and 
mechanie was the law of the moment. 
As aeronautics continued to grow and as 
| ts value in the field of transportation 
Y me more and more evident, Con- 
cress, in 1926, felt the time had arrived 
l r a standardization and uniformity of 

peration of aircraft and airmen. 
Accordingly it granted the regulatory 
powers to the Secretary of Commerce. 
The spirit of these regulatory powers 
may be set forth in a few words, ‘‘air- 
rthy aircraft operated by competent 
l airmen.’’ From this initial starting- 





point, two courses were laid out for the 
realization of this valuable motto for the 






levelopment of aeronautics. 

They aircraft 
licensed airmen. 
through initial and periodic examina- 
ons. The first examination determines 
the qualifications of the applicant, be it 





were licensed and 





Both are accomplished 






+) 





aircraft or airman, while the succeeding 





ones determine the right of the license 





holder to continue in good standing. 
The license for both airman and a 

craft places a federal stamp of approval 

The license gives testi- 





ir- 






on the holders. 
mony to the fact that a number of rigid 
requirements have been met to the satis- 
faction of the Department of Commerce, 
and as long as the holder of the license 
continues to observe these requirements 
he will continue to receive the endorse- 
ment of the department. 

The regulations require that all air- 
eraft and airmen engaged in interstate 
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produced in quantities for use in inter- 
State commerce. 

These standards now are observed by 
all aircraft manufacturers seeking ap- 
proved type certificates for their prod- 
ucts. Once the certificate is granted, the 
manufacturer may build unlimited num- 
bers of these craft subject to supervision 
during their construction period and 
flight testing after their completion by 
inspectors of the Aeronautics Branch. 
These types are then eligible for license. 

In this way, aircraft designed by per- 
sons with a smattering of aeronautical 
engineering knowledge or no knowledge 
at all, and aircraft constructed in a 
woodshed with a saw and hatchet, are 
discouraged and have been discouraged 
to such an extent that they now are a 
memory of the pioneering days. 

As for the airman, experience has de- 
veloped the system of licensing in use 
to-day which is serving the needs of 
aeronautics to the best advantage. A 
person desiring to become a pilot first 
must obtain a student permit which is 
issued by the authorized Department of 
Commerce medical examiner if the ap- 
plicant satisfactorily passes the required 
physical examination. 

His student days over, the applicant 
takes his examination for the private 
pilot license, which includes a rigid 
written as well as flying test. The holder 
of a private pilot license is not permitted 
to engage in interstate air commerce. 

To the private pilot there are avail- 
able higher grades of licenses—limited 
commercial, industrial and finally the 
transport pilot license. The limited 
commercial and industrial licenses in- 
volve certain restrictions as to carrying 
passengers, but the transport pilot 
license permits the holder to fly any 
type of licensed plane and to carry pas- 
sengers in any plane that he has demon- 
strated his ability to operate before a 
Department of Commerce inspector. 

From the beginning of its regulatory 


activities, the Department of | 
made plans leading to airworth: 
from their inception. No aut! 
isted under the act to follow 
course with respect to the pil 
not until early last year that 
thority became available thr 
amendment to the act which 
Secretary of Commerce aut 
approve flying schools as to the ad 
of the course of instruction. the 
ity and airworthiness of the « 
and the competency of the inst 
Examinations and inspections 
up to approved flying schools ar 
only upon the application of th 
tion. 

There now are more than tv 
approved flying schools in th: 
States that have been examined ar 
stantly are the subject of federal 
tion with the view to seeing that 
continue to adhere to the minir 
quirements established by the 
ment for approved schools. 
these requirements are the pr 
that instructors must hold 
license as flying and (or) grou 
structors. Pilots giving instructi 
schools not approved are requi! 
hold the transport license. 

Thus the department has been al 
a great measure, to assist in brit 
about the airworthiness of aireraf' 
the competency of airmen from t! 
ception. As aeronautics progresses 
phase should develop to a point 
there will be uniformity and star 
ization of the development of ai 
and airmen in conformity with tl 
and time-tested standards. 

An important feature of the 
worthiness of aircraft is its engine 
Aeronautics Branch requires that all 
planes engaged in interstate comn 
shall be equipped with power plants 
a type bearing federal approval. T 
engines for aircraft use, therefore, n 
pass type tests as to reliability pr 
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The 
discretion, require 
aircraft employed 


certificate is issued. Secretary of 
Commerce may, in his 
that the of the 
shall include such qualified personnel, other 
than the pilots in command, as may be 


necessary safely to carry out the particular 


crews 


operation. 

Maintenance of equipment. 
All aircraft, 

shall be 

highest degree of operating efficiency, and 

to this end certain fixed periods will be 


including engines and 


equipment, maintained to the 


determined by the Secretary of Commerce 
for the inspection, repair and overhaul of 
aircraft, engines, instruments and equip- 
ment. 

Airways and air navigation facilities. 

All airways or routes over which sched- 
uled operations are conducted or proposed 
shall be provided with such air navigation 
facilities as are considered necessary by the 
Secretary of Commerce in the interest of 
safe and reliable operation of the particu- 
lar service involved or to be undertaken. 
Ground organization. 

The operator shall provide to the satis- 
faction of the Secretary of Commerce an 

properly qualified ground 
to administer efficiently all 


adequate and 
organization 
phases of the ground operation, including 


maintenance. 
Flight clearance. 

Each scheduled flight shall be authorized, 
delayed, suspended or canceled by compe- 
tent officials designated by the holder of 
the certificate of authority. The manner 
and form in which this is accomplished will 
be prescribed by the Secretary of Com- 
merce. 

Operations instructions. 

The Secretary of Commerce may from 
time to time prescribe uniform instructions 
pertaining to operations, the issuance and 
publication of which by the holder of the 
certificate of authority shall be mandatory, 
and such instructions shall be made con- 
veniently available for the information of 
all passengers in the manner and form pre- 
scribed by the Secretary of Commerce. 


Ground for revocation or suspension of 
certificate. 


The certificate of authority may be sus- 
pended or revoked for: 


THE SCIENTIFIC 


MONTHLY 


(a) Violating the Air Commer 
the Air R 


the specific requirements set forth |] 


Commerce egulations, 


(b) Failure to make any pr 


seasonab| which may |} 
by the Se 


(c) Maki 


report 
retary of Commerce. 
ng false statement 


tion, 0: iformation 


accompan 


application for said certificate, 


report required by the Secret 
merece. 


(d) C 


onducting operations « 
the publie safety and interest. 


(e) Using or displaying said 


for fraudulent purp¢ 
Savings clause. 


take ef 


Air transport 


These regulations shall 
night May 15, 1930. 
subject to these regulations n 


it, July 15 


2g 1 
o} 


to operate until midni 


4 


or before which date 


services shall file an appl 
tificate of authority wit 


Commerce. Upon recei 


tion, the Secretary of 
a temporary letter of ar 
pending inspection, in 
form prescribed by said secretary. 
CLARENCE M. Yi 
Acting Secretary of ¢ 


? 1 


Approved May 4 


Obviously, they require interpret 
and detailed 
being prepared. 


interpretations now 
When placed 
operation, the requirements are ex} 
to bring about even higher records 
safety and reliability of scheduled 
senger air transport. 
The Aeronautics 

action necessary in order to standar: 
the various ideas of air transportat 
that develop from time to time. Ther 
will be conservative operators, 1i 


sranech found 


operators and operators not aware of 
details necessary to make for safe 
reliable service. The standard of n 
mum requirements adhered to will 
air transportation the same uniforn 
of operation as is now enjoyed by 
major railroad and steamship lines. 















One meets more or less frequently 
with expressions of the opinion that re- 
nt investigations in psychology have 
demonstrated the overwhelming impor- 
tance of environment as compared with 
heredity in the development of the mind. 
There is perhaps no subject of more 
vital eoneern to the eugenist than the 
heredity of mental traits. If the mental 
differences among human are 
almost entirely the result of varied con- 
of life, the worries of the 
eugenist over the super-fecundity of 
the subnormals and the low birth-rate 
of the intellectuals would really have 
no adequate foundation. Many people 
would like to believe that this is true, 
for if it is true we may console ourselves 
that the most serious of our so-called 
dysgenie ills will gradually recede be- 
fore the triumphant march of social re- 
form. 

That there is still a remarkable 
amount of divergence of opinion over 
the relative importance of nature and 
nurture in the development of mental 
traits is doubtless due in large measure 
to the fact that mental traits are de- 
monstrably influenced by both hereditary 
and environmental factors, and that our 
problem is one of the relative influence 
of two forces, always intimately asso- 
ciated, neither of which is capable of 
very precise measurement. Another po- 
tent cause of disagreement is the fact 
that a considerable number of those con- 
cerned with psychology, education and 
the social sciences have a very imperfect 
grounding in the principles of modern 
genetics. Then we have various kinds 


beings 


ditions 


of emotional bias which influence opin- 
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marked degree 
ds 
e doe 
the 


ions on the subject to a 
There is the theological bias which lea 
» regard with disfavor tl 
traits of the mind obey 
of heredity that obtain for 


ly ° 


ivs arises from the vari 


people t 
trine that 
same laws 
the material bo: 


A probably stronger 


bias in these 
ties of political and social philosophy 
whose votaries scent a danger in the doe- 


trine of the natural inequality of man 


We have also what may be called the 
humanitarian bias, commonly found 
among those engaged in the uplift of 


their fellow creatures, which predisposes 
people to attribute human ills, so far as 
possible, to remediable causes The si 
called fatalistic teaching of the heredi- 
tarians is regarded as a sort of challengs 
to the efficacy of their efforts at social 
improvement. 

AS a of of 
complexes, phobias and idola we have a 


result many kinds bias, 
large body of interested and often ag 
gressively good people who are eager to 
welcome anything which seems to weaken 
the position of the hereditarians. Re- 
cent investigations have supplied a large 
amount of material bearing upon the 
question at issue. Not only have many 
contributions been the biolo- 
gists, but a large number of researches 
the rapidly swelling 


made by 


are described in 
literature on educational psychology. 
As a preliminary to the discussion of 
these results it may be desirable to trace 
briefly the development of our topic 
The first substantial contribution to our 
knowledge of the inheritance of mental 
ability was Francis Galton’s well-known 
book on ‘‘ Hereditary Genius.’’ By the 


use of impartial statistical methods, 
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Galton conclusively proved that superior 
mental ability runs in families, and that 
the more eminent a person is the greater 
the number of eminent relatives who will 
on the average be found in his family. 
Further evidence in support of this gen- 
eral conclusion was furnished in his book 
on ‘‘English Men of Science’’ and in a 
work by himself and Schuster on ‘‘ Note- 
worthy Families’’ based on a study of 
the family histories of fellows of the 
Royal Society. 

The work of F. A. Woods on ‘‘ Hered- 
ity in Royalty’’ showed that in the 
favorable surroundings of royalty there 
are differences in the mental abilities of 
families which are very much like those 
which occur in the general population. 
Parent-offspring and fraternal correla- 
tions were discovered by Pearson and 
his coworkers, who found a close resem- 
blanee in scholastic records between 
parents and offspring and between chil- 
dren in the same family. These corre- 
lations were roughly about the same as 
those for various physical traits, which 
average about 0.5. It was contended by 
Pearson that since mental traits run in 
families to about the same degree as 
traits such as eye color and cephalic in- 
dex, which are admittedly little affected 
by environment, we must conclude that 
it is heredity which affords the explana- 
tion of all these cases of familial trans- 
mission. When abilities came to be 
measured by mental tests as well as 
scholastic records very similar parent- 
offspring and fraternal correlations were 
reported by a number of investigators. 

In the light of a large body of knowl- 
edge which is now accumulated, no one 
with the least knowledge of the facts can 
deny that mental ability, as gauged by 
available methods, shows a strong ten- 
dency to run in families. The environ- 
mentalists maintain that this tendency is 
no proof of the inheritance of mental 
traits; the relation can as well if not 
better be explained as the effect of the 


social, educational and other ady 
which fall to the lot of the chi 
more distinguished parents. Th: 
doubt that in most cases cirew 
favorable for education, if not ; 
development, are more frequent! 
in families with a tradition of 
It is very pertinent to inguir 
fore, whether or not these influe: 
account for the whole of the rese: 
between parents and offspring in 
to intelligence and other functions 
mind. Here is a problem of the r 
influence of two factors each of 
is capable of accounting for var 
in mental development. Consid 
instance, the Edwards family, w] 
been so much discussed in com 
with our present problem. The . 
dants of Jonathan Edwards i: 
surprising number of people w! 
acquired a high reputation for i 
tual achievement. But the child: 
these families had the advantage « 
schooling, a stimulating home en\ 
ment and a certain amount of 
prestige which aided them in att 
worldly success. Would the fami 
their undistinguished neighbors 
made the same reputation under just 1 
same conditions? From what one k: 
of heredity and the influence of en 
ment one might judge they would 
but there is no way in which the « 
of heredity and environment cai 
separated in such a case in any clear 
way. Parent-offspring or fraternal 
relations can not be taken as a meas 
of the extent of hereditary resem)! 
without begging the question at iss 
All that such correlations prove is 
fact of familial resemblance, and 1 
prove nothing directly as to the caus 
this resemblance. We do not doubt 
correctness of the genetic explanatior 
the case of eye color or polydactylism |! 
cause there are no traditional envir 
mental influences which would tend 
cause this relationship. But when 













to mental development we are in 
diff means of 
suring heredity fail us, for when- 
er we say that a given difference in 
entality is due to heredity the environ- 
talist may challenge our statement 
i claim that it may be due to environ- 
or at least that we can not prove 

it is not. And if one is under the 
fluence of any of the several kinds of 


lifferent position. Our 












1s to which I have alluded he ean still 
¢ to his interpretation and defend 
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Sey- 


by arguments, however 
ese may be to the hereditarian. 
| writers who have touched upon this 
me consider that we have arrived at 
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impasse, and regard the solution o 





as practically hopeless. 
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In a recent book on ‘‘The Behavior of 
Young Children of the Same Family’’ 
Miss Weill informs us that 
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giene and child psychology showed that the 

of conduct lie in the early years of 
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Miss Weill’s book is based on several 
eases of problem children coming before 
the Habit Clinic of the Massachusetts 
State Division of Child Hygiene. When 
e environment of children living in 







4) 
tn 
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seem to be the same surroundings 
the children was really far fr 
so. Differences of age, attitudes of | 
ents and other childre d many 
factors create varied influ sv 
in the opinion of the writer, adequa 
account for the pronounced differ 
often manifested by the children 
same family It is not denied 
certain cases hereditary factors pli 
important role, but the effort is mad 
explain everything in terms of env 
ment wherever possibl In tl : 
the Sadnow family, for instan 
pointed out that varied ages and 
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environmental differences her 
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the cause of his behavior anomalies 
of the differenc his reaction t 
family situation An improved r 
together with some wise couns S 
gards discipline was said to have « 
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Micha a better boy Let us hop 
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In the study of problem children to 
which I have referred it is stated, ap- 
parently without sufficient appreciation 
of its bearing on the problem, that the 
parents of these children showed a large 


amount of neurotic disorder. ‘‘The 


large majority of the cases, however, 


thirteen of the seventeen, come under 
the classification of mental disability. 
Of these thirteen, one case shows stupid 
parents; one case a bad-tempered father 
and a yielding mother, and eleven, neu- 
roticism in one or both parents.’’ 

Under such conditions one would ex- 
pect to find as a result of Mendelian 
segregation a good deal of hereditary 
variability in dispositional traits among 
the offspring, and much of the kind of 
heredity which would predispose chil- 
dren for candidacy in a habit clinic. 
Environmental factors were doubtless 
varied and often unfavorable for the un- 
fortunate children who were investi- 
gated. But under the circumstances, to 
claim that the results described demon- 
strate the overwhelming influence of 
environment as compared with heredity 
is quite unwarranted. 

Perhaps the most extreme environ- 
mentalist position is occupied by Dr. J. 
B. Watson. This writer gravely informs 
us that ‘‘there is no such thing as an 
inheritance of capacity, talent, tempera- 
ment, mental constitution and character- 
istics. These things again depend on 
training that goes on mainly in the 
eradle.’’ We only inherit structures. 
‘Habit formation starts in all proba- 
bility in embryonic life and that even in 
the human young, environment shapes 
behavior so quickly that all the older 
ideas about what types of behavior 
are inherited and what learned break 
down.’’ Dr. Watson, whose conception 
of heredity seems to be very different 
from that of the modern geneticist, is led 
to adopt a position which is open to all 
the objections which have been urged 
against the discarded teachings of Locke. 
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For him the mind is a tabula rasa 
which experience writes all the cont 
Barring certain obvious difference 
physique all babies are supposed 
practically alike—all of them are p 
material which the skilful manipy 
can mold into any form that is desi; 
Every one knows that young chi 
readily acquire habits good and bad 4 
that they can be inspired with fears 
phobias in regard to many objects 

if Dr. Watson were able to demonst: 
that he can alter the intelligence quot 

of a child as little as twenty points t 
would be more basis for his extravagant 
claims. Even very young babies acqu 
conditioned responses and soon lear: 
tyrannize over their mothers and nurses 
As a result of studies on early infane 
we are acquiring much more accurat 
knowledge of the effects of experience 
molding the character and dispositio: 
children. But so far as I ean discern 
we have learned nothing which, in prin- 
ciple, was not familiar to our grand. 
mothers. And if our grandmothers had 
told us that because it is quite easy t 
spoil children therefore there is nothing 
in mental heredity, their argument 
would have precisely as much cogenc 
as that of Dr. Watson. 

In the field of emotional reaction 
habit formation and the development 
principles of conduct the potency of en- 
vironmental influence has been recog- 
nized for centuries, and I am not awa! 
that it has ever been denied. Yet 
know little of the extent to which affec- 
tion, for instance, can be cultivated 
suppressed, or, barring ill health, how 
far the disposition or temper of 
individual may be changed under 
varied external conditions. We observe 
marked differences in temper and dis- 
position appearing among members 
the same family even from an ear 
period, and under conditions which point 
strongly to initial differences in heredi- 
tary make-up. The environmentalists 


















ways have some sort of an explanation 
to fall back upon, however far-fetched it 
may appear. Their argument takes 

is general form. Since grandmother 
spoiled Johnny by giving him whatever 

wanted whenever he cried, how do 
vou know that the very different traits 
of Mary and Lucy might not have had 
their cause in some early experience 

ich produced a profound effect at a 
particularly impressionable period of 
their lives? Not knowing all the events 
in the history of each girl or just how 
each was affected by all her varied ex- 
periences, one is naturally unable to 
satisfy the environmentalist on this 
point. 

The environmentalist argument is very 
much like that of a gardener who would 
claim that since soil and cultivation 
make such striking differences in the 
growth of plants, the matter of possible 
differences in seed can safely be ignored. 
In the development of character traits 
cultivation, as in plants, produces its 
obvious results, but our measures of the 
effects produced are so inexact and our 
means of comparing the relative in- 
fluence of heredity and environment are 
so imperfect that no very definite con- 
clusions can at present be drawn. 

When we are dealing with the de- 
velopment of intelligence, however, we 
are in a better position. All the studies 
on the inheritance of intelligence are 
based on the assumption that we are con- 
cerned with something whose differences 
ean be measured and compared. Galton 
made achievement and reputation a basis 
for a rough gradation of degrees of men- 
tal development. In other studies scho- 
lastie records or teachers’ estimates of 
intellect were employed, and in recent 
studies use is commonly made of the in- 
telligence quotient, or ratio of mental 
age to chronological age which is given 
a definite numerical expression. Every 
one admits that measures of intelligence 
are not always exact. Doubtless intelli- 
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gence itself varies with the state of 
health, the emotional attitude and maz 5 
other influences which fluctuate fr 
day to day and from hour to hour. But 
nevertheless intelligence, however ws 
» } 


may define it, is something which can be 
measured with a fair degree of accuracy 

One very striking finding of th 
numerous investigations on mental mea 
surement is that there is a fairly definite 
limit to the growth of intelligence at 
from sixteen to eighteen years. Let us 
consider the meaning of this simple fact 
ir t} e 


If experience alone is responsible f 
rrowth of intelligence there seems to be 
no reason why intelligence should not 
continue to grow as experiences ac 
cumulate throughout the greater part of 
life. The course of mental growth, like 
the course of physical growth which it 
so closely accompanies, must, therefore, 
be largely determined by internal causes 
We may check or accelerate our phy sical 
growth in a number of ways, but except 
in extreme cases the changes produced 
are relatively slight. We can not make 
a man stop growing at ten or keep him 
growing until he is seventy. (I am dis 
regarding here the accumulation of fat, 
which has its psychical counterpart in 
the accumulation of mere information 
One may keep on growing in knowledge 
or even in wisdom, but intelligence has 
pretty definite limits which are practi- 
cally unchangeable. This fact does not 
harmonize at all with the doctrine that 
intelligence is not inborn but created as 
the result of experience. 

Another highly significant result of 
mental testing is the fact that intel! 
gence not only varies enormously among 
individuals, but the intelligence quotient 
is fairly constant in a given indi 
vidual during successive years. The 


17 ' 
i 


constancy of the IQ obtains for all de 


grees of intelligence from that of the 
feeble-minded to that of the very su 
perior child with a erade of 140. 


Minogue found that among 441 feeble- 
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minded children who gave a very low 
initial rating, 71.7 per cent., tested from 
two to ten years later, varied less than 5 
points ; 91 per cent., less than 10 points, 
and that there was rather more of a ten- 
dency to deteriorate than to gain in in- 
telligence scores, 4.8 per cent. showing a 
gain and 23.6 per cent. a loss. A similar 
tendency has been found in 200 cases by 
Bonnis. 

Miss Otis has endeavored to improve 
the intelligence of feeble-minded girls 
over sixteen and found that the scores 
were raised somewhat ‘‘due more to 
changes in vocabulary score and under- 
standing than to change in memory span 
or reasoning ability. . . . The gain in 
the reasoning tests could not be esti- 
mated, for there is hardly any success in 
these reasoning tests for any of the forty 
girls. ...If the reasoning ability is 
absent there seems to be no way of 
training it in.’’ 

Turning to individuals of superior in- 
telligence we find that, as a rule, a high 
IQ is manifested early in life and is 
consistently maintained at a high level. 
In a report of a follow-up study of a 
group of seventy-three children having 
an IQ of 136 or more in 1921-22, Duff 
found that, as compared with a group of 
controls with an average IQ of 100, the 
highly intelligent children were doing 
very creditable work; a larger percent- 
age than the controls went to secondary 
schools, and 55 per cent. won prizes in 
the secondary schools, while no prize fell 
to the lot of the controls except one for 
attendance. Since some of the control 
group went on to secondary schools while 
some of the intelligent students did not 
it is of interest to compare these two 
classes. The intelligent group who were 
not in secondary schools were superior 
to the controls who were in these schools 
in spelling, adequacy of expression, 
quality and quantity of reading and in 
ambition. Of the control group none 
passed the school certificate, and only one 


reached the stage of attempting 
the intelligent group in s 
schools thirty passed the certific 
seven failed; ten changed schools: 
were too young to try the exami: 
and two were lost from the record. 

One of the most extensive inves 
tions of superior children is that 
on by Dr. Terman and his associat 
one thousand gifted children in | 
fornia schools. The selection was 
on the basis of intelligence scores of 
or higher, a grade attained by less 1 
one half of 1 per cent. of the s 
population. As a rule these su 
children were of good vitality, inte: 
in sports, socially adaptable and « 
far from being the one-sided freaks t 
children of superior mentality are 
supposed to be. Their ability was 
eral rather than special, and their 
periority was manifested in most 
in the preschool age. In school t] e" 
no advantages over the rank and 
In fact they received less attention t 
the dullards, as superior children 
erally do. They were helped a 
more at home and in some cases 
received a little more instruction 
the ordinary child in preschool y 
but there was nothing in their hom 
vironment which gave any adequat 
planation of their superiority in m: 
tests. Information collected two ) 
later showed that these children 
possessed a marked superiority over t 
fellows. Whatever formed the basis 
the higher attainments of these child 
was a persistent characteristic wi! 
manifested itself from an early pet 
and behaved very much like an inherit 
trait. 

It might be claimed that environn 
produced its effects upon these childr 
while they were very young, for ther 
has come to be a tendency to emphas 
the cradle experiences of children 
powerful factors in their future career 
But whether it was the quality of mi 
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amount of orange 


the wall-paper 


received, the 
or the patterns of 
eazed at which exercised so marvel- 






an influence upon the development 


, heir minds must be left to the en- 
nmentalists to ascertain. Here we 

S the illuminating wisdom of Dr. 

Watson. 

jut how about ancestry? To a large 
' stent the fathers of these thousand 
d children were found to follow 
irsuits which required more than the 
iverage mental ability. Relatively the 
’ irgest proportion of the fathers came 
m the professional classes. A con- 
siderable number were business men. <A 
smaller number were skilled artisans, 
» less than 1 per cent. were unskilled 

borers. In the pedigrees of these chil- 
ren there were many noteworthy names 
c English and American history, and 


was revealed that 
the individuals in 
found in the an- 


fact 
fourth of 


e surprising 
arly one 

» Hall of 
stry of this group. 

Evidence of the influence of 
eredity is also furnished by Cobb and 
Hollingworth’s the 

children testing from 135 to 190, 
154. The average grade 

the siblings was 129, and their tests 
ranged from 96 to 173. The siblings of 
children testing over 150 averaged 132.8, 
the those testing 
from 135 to 150 averaged 124. Thirty 

usins gave an average score of 127. 

Correlative to the preceding studies of 
the interesting 


Fame were 


strong 


studies of siblings 


with 


n average of 
siblings of 


y i] 
while 


we have 
who, starting with 


vifted children 
investigations of Cox, 
adults who had achieved greatness, 
ascertain from what kind 
these geniuses developed. 


en- 
deavored to 
of children 
From a variety of biographical sources 
effort was made to gauge the IQ 
these children. However successful this 
effort may have been—and the figures 
should be regarded only as a rude 
approximation—the striking fact is 
clear that great men come predominantly 


VERSUS NUR 


TURI 




















from children who from an early period 
manifested unmistakable signs « l 
perior intelligence. Great met 

come from dull boys We n g 

ize the results of researches on t 

Stal \ of the IQ by Saving Ol stul l 
always stupid; once intelligent always 
intelligent If the envir ntalists 
could show that nurture is « ipa ‘ 
developing intelligence to the extent 
converting an individual with an IQ 

SO into one ¥ 140 and that such trans 






formations were matters of common 







currence he would have a fair basis for 
the contention that education and op 
portunity can account for the whol 
resemblance that is found among men 
bers of the same family. But even tl 

his case would not be demonstrated l 





might show that the 





proper cultivation 





changes 





make very great 
but 


possibility of my having th 


can 





this would not ex 


growth of peas 





clude the 






seeds of both tall and Gwart Varietl 
in my stock. In the field of inte t 





development, however, it nen not been 





shown that much change is even ] 
It is doubtful that if the intelligence 


tested it can be 






an individual is fairly 








raised as much as twenty points 
good intelligence does not come by t 
grace of heredity there is no way 
which it ean be made 

Evidence supporting this conclus s 






in from a Vi 
le on gro ups of 
ble 


coming 
Through studies mat 
dren under compara 
similarity of treatment 






been shown that 







dissim 





does not reduce original 


and that giving all students the best pos 





++ 





sible means of developing their capac 
in to diminish 
differences in achievement some 


dot e with 





tends rather to increase th: 
their 
interesting 
foster children who were adopted before 
they : The intelli 
gence ol dren was found to re 





work has been 






were one 
f these chil 
their 
seen much more than 


vear or age. 






semble that of real parents whom 


they had scarcely 
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that of their foster parents with whom It is not improbable that dif 
they were continually in contact. Those mental traits, like different phys 
children who were adopted in better traits, are very unequally affe 
homes gave somewhat higher intelligence surrounding conditions. Environ: 
scores, and since with children adopted may change the color of one’s skin 
at so early an age there was probably eral times as much as the color of 


little or no selective placement this im- eyes. It may affect sweetness of 
provement may fairly be attributed to position and adherence to moral st 
environment. ards of conduct much more thar 

Interesting side-lights upon the prob- power of abstract reasoning. I) 
lem of nature and nurture have been field of the affective life environ: 
furnished by studies on the mental re- may be more potent than in the dey 
semblance of identical and ordinary, or ment of the intellect. But our m 
fraternal, twins. Identical twins are in measuring affective states and re 
all probability derived from a single fer- are very imperfect, and any reall) 
tilized egg and hence have an identical entific treatment of the relative 
heredity. So far as they have been fluence of these two factors is as y 
studied the intelligence scores of iden- possible. Where the influence of 
tical twins show a remarkable degree of environment can be measured with s 
similarity, although there seems to be a crude approach to accuracy its lin 
wider divergence in character traits and tions are becoming more apparent 
disposition. knowledge advances. 

















ACTIVITIES OF THE CALIFORNIA 


WOODPECKER 


UNIVERSITY 


In previous publications’ I have dwelt 
in considerable detail on the surprising 
surprising as Judged by commonly 

ld notions about instinct and intelli- 
gence) these birds do things greatly to 
their advantage at times and quite the 
pposite of this at other times. For in- 
stance, I have shown that almost cer- 
tainly their storing of acorns for food 
gives them a distinct advantage in sev- 
eral ways over other species of wood- 
pecker that have not acquired a method 
of providing themselves with a food 
supply that is anything like as ample, as 
certain and as easily available as is this. 
The general adaptiveness of the activity 
is unmistakable. 

What, then, can be said about their 
storing pebbles and other useless objects, 
which they do to a very considerable ex- 
tent, except that this activity is not 
adaptive, or is maladaptive? 

While on a woodpeckering expedition 
in June, this year, along what the local 
residents fondly eall the ‘‘Bret Harte- 
Mark Twain Trail’ of California’s 
famous old mining region, I came upon 
several instances that well illustrate this 
contradictoriness. Two of these. one 
for each side of the balance sheet, I will 
now present briefly. Let us take the 
adaptive instance first. 

About eight miles from Grass Valley 
on the road to Marysville is a relatively 
level area (the whole region is in the 
foothills of the Sierra Nevada Moun- 
tains) of perhaps four square miles, 


1 F.g., ‘*The Nutritial Activities of the Cali- 
fornia Woodpecker (Balanosphyra formiciv- 
ora),’’ Quarterly Review of Biology, 4: 455- 
483, December, 1929. 


By Professor WM. E. RITTER 
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CALIFORNIA 


known as Mooney Flat Seattered « I 
this area and widely spaced I 

old and very large valley oal 0) 
bata Live-oaks, probably the inter 


live-oak ) Wislizenia), and a 
of blue oaks (Q. Douglasii) are also seer 


here and there. There are too a consid 
erable number of digger pines (P. S 
biniana) and a few yellow pines (P 
ponderosa). Around some of the fart 
houses are a few large cottonwoods 0 
any one acquainted with the habits 
the California woodpecker, this descrip 
tion of Mooney Flat is equivalent to 
saying that it is an ideal place r the 
species. As a matter of fact 

tains a rather specially populous t 
tlement,’’ as I have designated such 


localized and well-established groups of 
the birds. 

The particular point to be made | 
residential 


concerns the nesting and 


holes more than the pits for acor 
storing. 
ttentio1 


I have previously called a 
the fact that these holes are almost but 


not quite always placed on the under 
sides of large, living branches of 

as is very common, oaks are used ! 
this purpose. This location secures 
large measure of protection against 
storms of rain, snow (in the moun 
tains) and winds Mooney Flat, like 
most such areas in California, 1s 
erossed in various directions by roads 


along which run electric wire lines and 
wire fences, the posts of which are of 
cedar, redwood or some other moderately 
soft wood. In such places the wood- 


peckers are inclined to transfer their 
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acorn-storing and home-making activities 
from trees to wire line poles and fence 
posts. Nowhere have I seen this trans- 
fer carried farther than on Mooney Flat. 
On one consecutive string of twenty-six 
poles, sixteen contained habitation holes, 
the number in each pole varying from 
one to twelve. 

Now when trees are used for the holes 
the more or less horizontal position of 
the branches makes the placing of the 


holes for protection from storms quite 


But what about such protection 
when the poles are used, these being 


easy. 


typically straight up and down, and, of 
This natural 
query troubled me considerably for some 
time, and as a sort of answer I set up 
the counter question as to whether the 


course, without branches? 


birds really do use poles for nesting. 

But this question was easily and con- 
clusively answered. Pole holes are used, 
and in some localities are much used, for 
and other residential 
Does this mean that protection against 
storms is ignored in such cases? Quite 
accidentally at first I noticed here on 
Mooney F lat that several nest holes were 
on the north side of the poles which here 
were sawed with four flat equal faces. 
This fact noticed, and it being recalled 
that here. probably, as nearly every- 
where in California, almost all the storms 
come from the south, systematic atten- 
tion to the location of the holes easily 
settled the matter. Of a total of 131 
holes in 35 poles, 92 were on the north 
faces and 7 on the south faces. There 
and 7 on 


nests purposes. 


were 25 on west faces east 
faces. This is not quite accurate, as it 
makes no allowance for the fact that the 
faces of the poles did not quite correspond 
in all cases with cardinal points of the 
compass. But the observations 
were made at noon on a perfectly clear 
day so directions were easily determined, 
the small errors on this score could not 
materially affect the general result. It 
may be mentioned that the acorn-storing 


since 
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in these poles corresponded as t 
bution pretty well with that of t 
holes; but with this we are not h: 
cerned. 

Here, then, 
clear case of an action that 
in a high degree. It is hardly « 
doubt that the nesting and res 
holes are better placed for the g 
the birds, old and young, on th 
than on the sides of the 
Furthermore, wire line poles hav 
into the environment of the birds 
cently that their sharp differences 
trees with respect to climatic condit 


seems to be a pe 


IS ad 


south 


necessitated a very considerable 
of action by the birds in order tl 
curity under the new conditions s| 
be as great as under the old condit 
This problem the birds have success! 
faced—somehow. 

The subtle questions of exactly 
the various environmental factors 
intense heat and light of summer su 
and the storms of rain, snow and 
of winter have operated in the eas 
leave untouched for the present. L 
wise do we leave untouched the still 
tler questions of how the sensory, n 
muscular, glandular and other org 
systems of the birds have operated 
is quite probable that experimental 
searches could be devised that w 
contribute to the answering of t! 
questions. And efforts to this end a 
highly desirable since knowledge 1 
gained would tell us much about 
the welfare of this species of woodp: 
is secured in this particular situat 
through the working together of 
various anatomical, physiological 
environie elements involved. But su 
efforts are for the future and ot 
zoologists than the present writer. 

We now take up the single instance 
be described of maladaptive action. 

Having noticed along the highway) 
power line poles that had been victim- 
ized by the woodpeckers to such an ex- 








nt that they looked to be considerably 
ved, while at Placerville I inter- 
ed on the subject some of the ‘‘line 
of the Pacific Gas and Electric 
Company. One of these, Mr. Lombarde, 
ved to be genuinely interested in the 
rformance of the birds and well in- 
ned on the matters I wanted to learn 





He furnished ample proof that in some 





ses the poles are so extensively riddled, 
specially by the nest holes, that they 
» to be replaced. Blocks sawed from 

es thus treated were shown me which 
wed that the nest 
irge as to leave hardly more than a 
shell of wood. When this sort of thing 
ppens to a pole of a high voltage line, 
ere is nothing for it but to take the 
le down and put up a new one—which 
something 


cavity may be so 


ay ineur an expenditure of 
ike $200. However, my informant hast- 
ened to that the 
does not consider it has any real case 
gainst the birds—because the total dam- 
ge done is so slight as compared with 
other par- 


assure me company 


that coming from sources, 


ticularly from forest fires. 

But the special point here concerns 
acorn-storing than holes. 
Nearly all the larger poles used by the 
whole tree-trunks of the 
(really the Douglas fir, 


more nest 


mpany are 
“Oregon pine’’ 
Ps udotsuga taxifolia ), the trees selected 
being from eight to ten inches or a foot 


r more in diameter at base. The bark 


is, of course, all removed. Now what 
particularly interests us—and the wood- 
peckers—is the great way such poles 
have of cracking. The cracks may be 
many feet long and the largest of them 
may extend nearly to the center of the 
pole. Nor is any portion of the pole 
from bottom to top or any part of 
the circumference immune from them. 
These cracks are a great asset to the 
woodpeckers for their acorn-storing in- 


dustry. 
For several years I had been noticing 
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may be considerably flatten: | I 
vanced stages of decay. Not until I was 
shown a pole by Mr. Lombarde that had 






been taken down had 


° } 
recently 





able to examine the contents of 





cracks throughout the ent 






and to appreciate 







quite naturally it 1s exhibited better n 
the upper part of 1 | Ss t n 1 I 
their bases, where alone I had he: 

been able to examine it. And my guide ex 






ned to me at once how 


pia 


Li 
and undoubtedly to a considerable ext 
























the rotting of the nuts came to pass 
The storing is, of course, done in the f 
when the acorn crop 1s ripennu 
acorns are then not only placed in t 
eracks but are pe inded in iS the 
birds’ typical way of doing the bus 
ness. Thus are the eracks wl art 
wide open at this, the height « dry 
season of the year, filled, often to tl 
very surface of the pole, with the nut 
Then comes the rainy season Poles 
cracks, acorns and all become thoroughly 
soaked. As a consequence the swelling 
wood tends to shut up the era 
the inevitable result to the stored acorns 
Inevitable too are the consequences ex 






hibited by the nuts when in the middl 
of the fol the cracks 





: 
iowlng ary season 











are again open, and the nuts are released 
from the vice-like pressure to which they 
have been subjected for months while 
thoroughly waterlogged. 

Of the quart, more or less, of acorns 
extracted from two three cracks of 
this pole, which I brought home as a 





sample, a majority remind one of pieces 






he might cut, or break, from the sole of 





wearing Ol 


last 





an old dry shoe, the 





black, sticky 


rmed, 


side of a road 





which had subjected it to 
dirt. I judge, but wa 
that this pole stood by the 
from which traffic 
dust after the acorns were stored but be- 





so inl 


S not 






raised much 


passing 
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fore the winter rains came. And surely 


the acorns described are just about as 
available for woodpecker food as the 
comparable scraps of sole leather would 


be. <A great majority of the acorns here 
stored for food are stored in such fash- 
ion as to make them quite useless to that 
end. The purpose for which the activ- 
ity is performed is largely defeated by 
the way it is performed. 

Now we might reason that the 
tors of contingency here involved—the 


fac- 


weather and the expansiveness of wetted 
wood—reach into the future so far rela- 
tive to the date of storing, and depend 
so much on physical principles, that even 
than any zoologist ever 
any other 


‘‘wiser heads’’ 
supposed woodpeckers or 
avian species to possess might fail to 
foresee what would happen. The failure 
might be supposed due to insufficient 
experimental knowledge rather than to 
mere responsive or instinctive action. 
Possibly there is something in such rea- 
soning. The known facts are not quite 
conclusive against it. But on the whole 
the evidence indicates that experience 
counts for little or nothing toward cor- 
recting the great liability of the wood- 
peckers to store the acorns in such a way 
as to sacrifice them largely or wholly as 
food. Much evidence to this effect I 
have presented in earlier publications. 
I merely mention—without details—a 
striking observation to this effect made 
on this same trip. A long-abandoned 
miner’s house not far from Angels 
Camp was in full possession of the wood- 
peckers and was riddled with holes of 
the acorn-storing kind. The box-like 
window and door casing were partic- 
ularly utilized in this way. The nuts 
put through the holes here drop into the 
inclosed spaces and are lost to the birds. 
Removal of the casing boards discovered 
great quantities—surely thousands—of 
acorns in these spaces. These nuts are 
a total loss to the birds. As for the 
poles, it is almost certain that the birds 
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go right on putting acorns into 
autumn after autumn only to be y 
squeezed and rotted to uselessness 
following winter. 

After due allowance is made 
need of experience here as insur 
against wasteful action, failure to pr 
by the knowledge, once it is had 
be accounted as maladaptive acti 

It is quite worth recording, | 
that observations by farmers, line 
and others whose residence and vo 
bring the woodpecker much to th: 
tice fix upon the birds these cor 
tory reputations. 

Thus a road worker on Mooney 
mentioned before any reference of 
to the selective placing of the nest 
that birds make their holes on the 1 
sides of the poles as a protection ag 
the winter storms. Without hesit 
common knowledge dubs such acti 
‘*intelligent,’’ ‘‘knowing,’ bra 
and so on. Contrariwise, Mr. | 
barde, the line man, narrated to m¢ 
fellow-workmen 


sé 


when one of his 
pressed perplexity as to why the 
amount of pecking and pounding d 
by the birds does not ‘‘jar their br 
out’’ the reply of another workman \ 
that they ‘‘do not have 
brains to jar out.’’ 

The only bit of philosophizing I 
ture at present in connection with 
facts as those here recorded is 
The more I study the lives and act 
of animals under natural conditions, t 
less am I inclined to think about and « 
scribe what I observe in such terms 
instinct, intelligence, reason, thoug 
and so forth, and the more do I t! 
and speak about the phenomena in 
terms of what the actions do or do 
accomplish relative to the well-being 
the creatures as individuals and 
species. 

It seems to me that much as we z 
ogists have made and must make of 1 
concept of adaptation we have not mad 


seem to 
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arly enough of it in its applicability 

the activities of animals as contrasted 
with their morphology. 

Such facts as that the California 
woodpecker can use its whole character- 
stic woodpecker mechanism to such 
different from what 
er species use theirs, without any 
ecognizably corresponding morphologi- 
al difference, more im- 
rtant for the interpretation of animal 
» generally, and human life particu- 
larly, than either our biology or psy- 

And a fact that 
makes such studies as these significant 
far beyond the relatively simple cases 
themselves is exactly the simplicity of 
the phenomena. By this I mean that 
the creature’s morphological characters 


ends 


strikingly 


seem to me 


chology has recognized. 


and its activities are so easily observed, 
and are so close up, as one may say, to 
the vital needs which are the main goal 
of the actions, that there is little diffi- 


culty in bringing the entire ¢ 
phenomena into the picture at one 
For instance, it is almost impossi 
to recognize both the purpose (s 
acorn-storing by the 
and the mean 


. ’ 
: 1p ? 4 
Consequently 


broadly of 
fornia woodpecker, 
which this is done 
tively little thoughtful 


attent! 


requisite to enable one to see how mi 
9 


of success and how much of 
tend the 
stacles they meet, how the birds utilize 
Very 


from the 


activities, various of the 
the stored materials, and so on. 
different as to 
problem of observing the morphological 


this 


details is 
characters of, say, a five-year-old child, 


correlating its actions with these, and 


assessing the actions on the basis of their 
child’s 


Yet. unless we are all wronye 


promotion, or otherwise, of the 
well-being. 
in our modern theory of the nature and 
origin of man, the 
differ down at the very bottom. 


two cases can not 
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MEASURING THE EARTH’S ATTRACTION 


By Dr. PAUL R. HEYL 


PHYSICIST, U. 8S. BUREAU OF STANDAEDS 


A SAILor is climbing the rigging of a__ that the curvature of the earth n 
ship. With one or both of his hands he _ taken into account. It is not suff 
is always firmly grasping a rope lest his_ to assume that the surface is spheri 
foot should slip. A watcher on shore, curved, even on the Great Plains 


with his hands in his pockets, feels a of the best ways of det 


sense of security in that both his feet change of curvature of the ear 
are firmly planted on solid ground. And _ face is by the variation in the | 
yet what is his real situation? He is’ gravity at different places. Wher 
precariously hanging on by his feet to are farther from the earth’s cente1 
the outside of a great globe which is_ pull of gravity is less. But sin 
whirling rapidly in space. departures from spherical form 
Few persons ever stop to think of this. ways very small compared to the 
Some do not believe it. But one might the earth, we must be able t 
be pardoned if, when the realization of gravity very accurately indeed 
that fact first dawns on him, he in-_ results are to be useful. 
stinctively reaches out for something to There is now in progress 
eatch hold of, and feels that after all Bureau of Standards a measurement 
the sailor may have been in rather the the earth’s gravitational attract 
safer position. connection with the map work 
The attraction of gravity is such a Coast Survey. Determinations of 
commonplace that we are for a large ity are made throughout the 
part of the time unconscious of it. Only States on a comparative or 
when it becomes necessary to climb basis, with reference to a base 
stairs or to lift trunks does it force it- where the value of gravity should 
self upon our notice. It is, however, a known to as high an accuracy as 
matter for study and careful measure- sible. While it is a comparatively si 
ment on the part of scientific men, and matter to compare different values 
measurements of the earth’s gravitative gravity with one another it is quit 


e@ ads 


ern 


~+ 


pull are among those in which a high another thing to determine th 
degree of precision is reached, some- value of gravity at the base station 
thing like one part in a million. Now it happens that our Coast 8 
But why should any one go to the vey has never had a real base stat 
trouble of obtaining so precise a result? for gravity in this country. The 
What is it good for? surements throughout the land 
It is one of the duties of the U. S. been compared, it is true, with the 


Coast and Geodetic Survey to map this of gravity at Washington, but the v 


great country of ours as accurately as at Washington traces its pedigree fr 
possible. Now the surveying of large the absolute gravity station at Potsdar 
areas differs from small-scale work in inGermany. Itis by no meansassim] 

















» matter as it appears to extend com- 
parisons of gravity across the ocean, and 
without a base station of our own we 


are not quite sure of our ground. The 
experiments now in progress at the 


Bureau of Standards are for the pur- 
nose of establishing such a base station 
in our own country. 

Another use for gravity determina- 
tions is in prospecting for oil. The old 
method of drilling holes more or less at 
random (called ‘‘wild-catting’’) has be- 
ome much too expensive. Wells are 
sometimes drilled very deep nowadays 
before striking oil, and the cost of a 
‘‘dry well,’’ may run into 

For this reason much at- 


or 
five figures. 
tention is given at present to the use of 
physical methods of detecting under- 
sround deposits as a guide to favorable 
locations for drilling wells. 

One of these methods depends upon 
the measurement of the force of gravity. 

The pull of gravity may vary because 

of the nature of the material beneath 
the surface at different places. Perhaps 
there may be underground a large body 
of rather heavy rock, or again there 
may be a deposit of oil, very much 
lighter than the average crust of the 
earth, and consequently less attractive 
from a gravitational point of view). 
Many an oil well has been discovered in 
this way; but it will be obvious that if 
the deposit is very deep it will require 
great precision in our gravity measure- 
ments to detect its presence. 

How is the pull of the earth mea- 
sured? There are several ways in which 
it can be done more or less roughly, 
such as by the use of a spring scale, or 
by measuring the speed attained by a 
falling body, but the most precise way is 
by means of a pendulum. 

A pendulum swings because of the 
earth’s attraction. Draw its bob to one 
side and release it; the earth tries to 
draw it vertically downward, but being 
rigidly connected to its point of support 


failure, 
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the only thing the bob can do is to move 
downward along a circular path. At 
the bottom of its swing, having ac- 
quired considerable momentum, it rises 


along another are of a circle, gravity 
acting against it all the while, and 
eventually bringing it to rest. The 


cycle of motion is then repeated 

The time of swing of a pendulum is 
determined by two things: the force of 
gravity and the length of the pendulum. 
Consequently, if we measure the length 
of the pendulum and determine its time 
of swing we can calculate the value of 
gravity. 

Both these 
and time are capable of being carried 
out with a high degree of precision, and 
in consequence no other method of deter- 


measurements of length 


mining gravity can approach the accu- 
But to insure 


must 


racy of the pendulum. 


precautions be 


precision 
taken. 
A pendulum suitable for gravity de- 
not at all like such 
pendulums as you may see in 
with a heavy bob and a rather light 
Such pendulums are 


many 


terminations is 
el cks, 


suspending rod. 
far too flexible 
racy. Gravity pendulums for absolute 
determinations are constructed so as to 


for purposes of accu 


be as rigid as possible, usually of hol- 
low tubing. 

Much attention must be given to the 
mode of supporting the pendulum. In 
ordinary clocks and even in those used 
for astronomical the 
sion is usually a piece of flexible watch 


purposes suspen- 


spring. But for gravity pendulums it 
is important to know the exact point of 
support, which is difficult to locate in a 
flexible strip. For this reason the 
pendulum precision measure- 
ments is usually supported by a smooth 


used in 


plane resting on a knife edge of agate or 
fused silica. 

The expansion of the pendulum by 
introduce 


rise of temperature may 


To avoid this the experiments at 


error. 
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the Bureau of Standards are carried out 
in a room 35 feet below the ground, 
where the temperature changes very 
slightly from winter to summer. In ad- 
dition, the material of the pendulum 
must be one which expands but little 
with rise of temperature. The best sub- 
stance for this purpose is fused quartz. 
This, of course, makes a very brittle 
pendulum, but the greater accuracy at- 
tainable is worth the trouble and time 
involved in working with such fragile 
material. 

In addition, the pendulum is swung 
inside a metal case from which the air 
has been exhausted. This permits the 
pendulum to swing for a long time, and 
also eliminates certain disturbing effects 
that would otherwise be caused by air 
currents or frictional resistance. 

The length of the pendulum is mea- 
sured by comparison with a standard 
bar (also of fused quartz) which has 
been compared with the standard meter 
bar which is by law the basis of our mea- 
suremental system. The time of swing 
is determined by means of an astro- 
nomical clock whose rate is checked 
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daily by the Naval Observatory 
signals. 

A rather curious feature of 
periment is yet to be mentioned 
the pendulum has been 
measured with all the precautions | 
have been spoken of, it is turned upsid 
down and swung again from 
point of support. Were the pendy 
perfectly uniform all along its 
this would not be necessary ; but as sy 
symmetry is never attainable, th: 
dulum must be swung in the r 
position also to eliminate these 
ularities. 

It may be readily understood 
such a program of experiments ma) 
expected to require considerable 
It is likely that the work will n 
completed for several years, but w! 
is finished, the United States will bi 
dependent of any other nation 
matter of a base station for its sur 
work, and (we hope) the scientific w 
will be the richer because of a new 
termination of gravity of higher | 
cision than has ever before been 
cuted. 


swung 


OF OUR TREES 


By EDWARD W. BERRY 
DEAN OF THE COLLEGE OF ARTS AND SCIENCES AND PROFESSOR OF PALEONTOLOGY, 
THE JOHNS HOPKINS UNIVERSITY 


Bernarp—the finest flower of medie- 
val monasticism (1090-1153) — said: 
‘*Trees and rocks will teach what thou 
canst not hear from a master,’’ and it is 
of trees in rocks that I would tell you. 

Some of us take great pride in our an- 
cestry, and every one in these days when 
evolution is so much discussed has heard 
at least something of the ancestry of man 
and of the lower animals. Few, how- 
ever, even among lovers of flowers and 
trees, have given much thought to the 
possibility of our favorite trees having 
had ancestors, or that the evolution of 


plants is quite as fascinating a field 
study as is the field of animal 

The stage setting is the 
plants as for animals only the tim: 
volved is somewhat longer. Plants ar 
essentially the gatherers and storers 
energy, while animals are essentiall) 
penders of energy. Consequently 
mals must have plants for food. He: 
plants were the first organisms. 

The latest fraction of earth history 
which we call the Tertiary period, com 
prises—according to recent studies 
the atomic disintegration of uran 


evolut 
sami 
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nd thorium minerals—something like 


60,000,000 years. This period is com- 
monly called the Age of Mammals, since 
t is during this time that the mammals 

-r warm-blooded animals underwent 

eir main evolution which culminated 

, the anthropoid apes and in man. 

This same period may also properly 
be called the Age of Flowering Plants, 
since it also witnessed the main evolution 

plants with flowers which produced 
seeds in closed seed vessels or fruits. 

» only difference in this respect be- 
tween flowering plants and mammals is 
that the flowering plants started on their 
areers of world dominance some mil- 
ions of years earlier than did the mam- 
mals, and there is a clear dependence of 
warm bloodedness on concentrated food 
which in the whole plant kingdom is pro- 
duced almost wholly by the flowering 
plants. 

Not only so but civilization itself was 
not possible until the invention of agri- 
culture made possible the fixed abode 
and larger population denied to hunters 
ind pastoral peoples. All our food 
plants are flowering plants, and this was 
not an accident but the inevitable result 

their storage of concentrated food- 
stuffs in seeds or roots. 

Toward the close of the Age of Rep- 
tiles, which preceded the Age of Mam- 
mals, we encounter the fossil remains of 
flowering plants in the rocks—petrified 
stems, casts of seeds, but chiefly the im- 
pressions of foliage, although in very 

ne-grained muds or fossil gums we may 
find preserved actual flowers. These 
early traces of the flowering plants are 
mostly of trees since trees stand a much 
better chance of being preserved in the 
sediments which formed the rocks before 
dissolution could overtake them. Among 
these early relics of long extinct forms 
we can recognize the ancestors of most of 
our familiar forest trees of the present. 

Whether it be oak or chestnut, walnut 
or hickory, maple or ash, willow or pop- 
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lar, sycamore or magnolia—all represent 
noble traces of an ancient lineage beside 
which the Cretan labyrinth, Ur and Nin- 
Stil living 
sequolas were young trees when Christ 
Bethlehem in Judea; still 
living cypress sheltered Cortez on that 
night when the Aztecs almost succeeded 
in exterminating their conquerors. Still 


eveh are as but yesterday. 


was born at 


living sycamores were witnesses of De 
Soto’s wandering in our Southern states. 
then consider our trees 
spiritual resources in- 


Should we not 
as a part of our 
stead of purely an economic resource, 
and strive to get back a bit of that rever- 
ence of classic times when the forests 
were the abode of the gods? 

The story of our tree ancestors is not 
only of their past distribution in time 
but distribution in space. 
Time and place then are the main 
themes, for we find that in the past they 
have been found in 
where they no longer exist. 
ample, the modern 
were elevated in our West we find the re- 


also thei 


countries 
For 


mountains 


many 
eX- 
before 


mains of forests with magnolias and tulip 


trees, sassafras, hickories and 
many others, which have since become ex- 
tinct in that region and which survive in 
only eastern America and eastern Asia 


Or in Europe before the glacial period 


fums, 


wrought such havoe with its floras and 
faunas, we find many Asiatic and Amer- 
ican trees—walnuts, hickories, magno- 
lias, gums, sassafras, tulip trees, cypress 
and sequoia, and a host of others, since 
destroyed by the severe conditions of the 
ice ages, because their avenues of retreat 
were cut off by the Mediterranean and 
the transverse 
Pyrenees, Alps, Carpathians and Cau- 


mountain chains of the 
casus. 

We may trace briefly the history of a 
few familiar types. 

The hickory, long considered to be a 
typical American tree, may well be taken 
to typify the spirit of the American 
pioneer, for its wood combines strength 
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and toughness to a degree unequaled 
among other trees. All the living spe- 
cies, except one recently discovered in 
China, are confined to southeastern 
North America. In those distant days 
when the primitive mammals had van- 
quished the last of the dinosaurs we find 
the fossil leaves of the hickory for the 
first time, and these oldest known rec- 
ords come from the western interior of 
North America. Somewhat later we find 
their remains in Europe and gradually 
their range was extended over the 
greater part of the Northern Hemi- 
sphere. The Ice Age exterminated them 
in Europe, and the elevation of moun- 
tain ranges which intercepted the mois- 
ture-bearing winds drove them out of 
western North America and most of 
Asia. 

Our present trees are fine, slow- 
growing and long-lived trees—as many 
as 400 annual rings have been recorded ; 
and undoubtedly if they had not become 
extinct in Europe before the advent of 
man they would have quite as many 
legendary qualities and poetic allusions 
as their relatives, the walnuts, or as the 
oaks. 

The next tree that we will consider is 
the oak. The oak family, which in- 
cludes the equally interesting chestnuts 
and beeches, took its origin from an ex- 
tinet type which was abundant in the 
late Cretaceous and early Tertiary at a 
good many localities in the Northern 
Hemisphere. 

The oak was Jove’s own tree, accord- 
ing to Vergil, and it has always been 
an object of veneration and sentimental 
tradition. The Greeks supposed it to 
have been the first tree, and it was 
sacred to Zeus since it had sheltered his 
eradle on Mount Lyecaeus. We read in 
the Old Testament that Jehovah ap- 
peared to Abraham beneath the oak tree 
at Mamre in Hebron, and in later times 
altars were built to the supposed 
Abraham’s oak. Tree worship is hinted 
at in the story of Gideon, to whom the 


Lord appeared under an oak in Orphraj 
and told him he was to save Isra ! 
the Midianites. 

A great oak tree in Hesse d: 
to Jupiter was felled by order of 
facius and a chapel to St. Peter 
built of its timber. The oak and 
toe were part of the druidica! 
early Britain, and in more moder 
it was believed that the spirit of t 
took refuge in the mistletoe during 
ter, when the trees were leafless 
old custom of bringing mistletoe int 
house, so that the tree spirit might 
good luck to the household, is the 
of the modern use of mistletoe at | 
mas time. 

There are historic oaks in ever) 
where large old trees are fi 
Charlemagne’s oak near Paris; th 
bot’s oak at Woburn, where H 
VIII hung the Abbot in 1537; t! 
in the New Forest against whi 
arrow that killed William Rufus is s 
to have glanced; the Royal O 
Boscobel in which Charles II hid 
the battle of Worcester; the W 
Wallace Oak at Torwood; Alfred’s 0 
at Oxford; the Charter Oak at Hart 
ford; the Wye Oak in Maryland 
many others. 

The oak is especially esteemed by t 
Anglo-Saxon race not only as the n 
arch of the forest, which, turned 
ships, would forever preserve E: 
liberty—but more as a fit symbol of 1 
character that might yield to adve: 
but which was not to be uproot 
changed by passing storms. 

Not only did maritime folks 
ciate oak planking, but the lowly k 
of the swine appreciated the bounty 
the oak, in fact the Greek choir 
pig, is in allusion to acorns; and tr 
tion has it that acorns were the st 
food of humanity before Demeter int 
duced grain on the earth. 

In the Doomsday Book the forests ar 
enumerated for taxation by the num» 
of hogs they could fatten. 
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Although the oak may be the monarch 
»f the forest in the temperate zone it is 
hy no means confined to that region, 
but is well represented in most equa- 
torial regions except Africa and South 
America. The West Indies have a 
number and there are over 300 varieties 

Central America. 

Although so abundant at present the 

ik line is ancient, and doubtless their 
leaves were eaten by herbivorous dino- 
saurs. The leaves of the more ancient 
species are with difficulty distinguished 
from those of the chestnut and the beech, 
and hundreds of fossil kinds have been 
described. They seem to have had a 
northern origin and are found in Green- 
land, Alaska, Iceland and Spitzbergen 
in Upper Cretaceous and early Tertiary 
times. In glacial times oaks have been 
found in cave deposits and river ter- 
races, and there is a species associated 
with the bones of the ape-man in Java. 

The sweet gum belongs to the same 
family as the witch-hazel, a family all 
the members of which have a curious 
disconnected present distribution indic- 
ative of an ancient lineage. 

No part of the temperate zone can 
compare with southeastern North Amer- 
ica in the brillianecy of autumnal colors. 
And a considerable part of this is due 
to the golden yellow to carmine and 
wine-red of the star-shaped leaves of the 
sweet gum. It is only in recent years 
that we have discovered the beauty of 
gum wood for interior use; it is now 
often called satin walnut. 

The modern range is from southwest- 


ofa 
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ern New England to Florida and east 
Texas. It reappears in the uplands of 
Central America, and other varieties are 
found in Formosa, Japan and southern 
China and Asia Minor. Formerly the 
ancestors of the present trees had a con- 
tinuous range, and the score of extinct 
species that have been found in the rocks 
largely bridge the present-day gaps in 
distribution and carry the ancestry back 
to the early Tertiary. The oldest of 
these gums from Alaska, 
land and Oregon. Somewhat later they 
appear in southern Europe and toward 
the close of the Tertiary at many localli- 
ties in central and southern Europe, 
Asia and western North America. 
Their characteristic fruits, often called 
gum balls, have been found fossil at a 
great many localities. 
to have flourished in Europe right up 
to glacial times, when like the walnut 


come Green- 


The gum seems 


and so many other tree species it was 
exterminated by the harsh climate 
What has been so briefly sketched for 
the hickory, gum and oak is true of most 
of our forest trees. We need not grow 
sentimental about ‘*‘ Woodman, 
that tree,’’ but nevertheless fire and the 
lumberman worked more 
with the forests in a few hundred years 
than all the natural vicissitudes of time, 
and surely a more general appreciation 
of the wonders of the past history and 
present beauty of trees might well re- 
place that attitude that our 
forests as so many potential board feet 
and we might remember that a tree is 


spare 


have havoe 


rega rds 


no longer a tree when it is lumber. 


THE SUN 


By Dr. C. G. ABBOT 


SECRETARY, SMITHSONIAN INSTITUTION 


In the first chapter of Genesis we 
read: ‘‘And God made two great lights; 
the greater light to rule the day, and 


the lesser light to rule the night.’’ The 
lesser moon inspires the poets; but the 
greater sun inspires all life. 
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Our earth circles about the sun once 
each year, at the immense distance of 
93,000,000 miles. Sometimes we are 
asked: What set the earth going, and 
why doesn’t it run down and stop like 
a boy’s top? Well, I can’t tell you 
what set the earth going, or how many 
thousand million years ago it was. But 
the reason it keeps going is just that 
there is nothing to stop it. A boy’s top 
slows up and stops because of the fric- 
tion of its pivot and the friction of the 
air. The earth rests on nothing, and 
goes through empty space; so there is no 
friction or resistance of any kind to 
slow it up. Yet it can not escape from 
its liege lord, the sun, because the at- 


traction of gravitation acts like a 
slightly flexible bar of enormous 


strength to hold it to the sun like the 
spoke of a wheel. The spoke, to be sure, 
expands and contracts a little each year, 
for the earth is about 3,000,000 miles 
further from the sun in July than in 
January. 

Immediately you begin, perhaps, to 
think I’ve made a slip of the tongue, 
and meant to say that the earth was 
further from its source of heat in Janu- 
ary than in July. But no. For quite 
another reason we find it cold in winter. 
It is because the sun is not then over- 
head, but is far to the south. So its 
rays are spread much more feebly over 
the surface of the earth in winter, and 
can not warm us so much as when shin- 
ing more directly down in summer. 

While we talk of the sun’s heat, let us 
take up another question sometimes 
asked. Why is it, says some one, that 
if the sun’s rays keep the earth warm it 
grows colder and colder the higher we 
go in the air, though we are approaching 
the sun all the time? It is because the 
air transparent. It’s like the 
window-pane that always stays cold be- 
cause it absorbs so little heat from the 
sunbeam that passes through it. When 
one ascends a high mountain, or in an 


is so 
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airplane, the cold air rushes about 
chills him just as it does the radiat 
his car. The upper air is cold | 
it is transparent and it cools what 
As for going nearer ar 
sun when one ascends, what is a mile, o; ig 
even five miles, compared t thi 
93,000,000 miles to go to reach the 

Perfectly tremendous quantiti 
energy are contained in sun rays. 
could use them completely to do ; mi 
chanical work, every square yard s its 
on directly by sun rays would fun m 
over one horse-power. The stat 
Arizona might furnish sun-power « 10 
to about twice as much as all the power kt 
of coal, oil and water now used in t Ul 
United States if there were solar engines ul 
of only 10 per cent. efficiency all I 
Arizona to convert solar 
work. Hitherto such solar engines hay p 
all been too costly to make and ru i 
since other power is made so cheay u 
Perhaps it will be otherwise a centur: U 
hence, and then we may find the er 
manufactories in desert lands whe t 
there are fewest clouds. J 

What supplies the sun itself with su 
an enormous output of 
tronomers and physicists now think that 
the sun and all the stars are gradual); ‘ 
consuming. I do not mean that they a 
burning up as coal is burned. W 
eoal is burned it takes on oxygen, and ' 
the product in acid gas 
nearly four times as heavy as the « 
that is burned. Strange, isn’t it, 
think that what goes up the chim: 
weighs nearly four times as muc 
what is into the furn: 
Nothing like this takes place in the s 
The temperature there is so treme! 
that water would turn to 
steam into oxygen and hydrogen, a 
the atoms of oxygen and hydrog 
largely into electrons and protons 
all this with explosive violence if a1 
water at all could reach the sun. 

All chemical compounds 


blows upon. 


energy 


energy? 


carbonic 


shoveled 


steam, 


+ 


are thus 




















broken up in that fierce heat. We have 
nothing on earth so hot. Iron melted 

a blast furnace would look like a 
black spot against the sun, and even the 
are light would seem a dull red glow 
acainst such transcendent brilliance as 
the sun’s surface. If, then, the sun is 
much too hot to burn, even on its sur- 
face, and perhaps ten thousand times 
hotter still at its center, what do we 
mean by that consuming that gives out 
its tremendous radiant energy? We 
mean nothing less than the annihilation 
of the solar substance. Take hydrogen 
for example. Its atom, so far as we 
know, consists of nothing but a separa- 
tion of two units of electricity, one posi- 
tive, one negative, kept apart by some 
tremendous energy of motion. We sup- 
pose that in the center of the sun, under 
prodigious pressure and exalted tem- 
perature, the two electricities may some- 
times be forced together. When thus 
the atom ceases to exist, the energy that 
formerly forced its two units of elec- 
tricity apart appears as radiation, and 
journeys outwards into space. 

Things are built on a tremendous 
seale in the sun. It is 860,000 miles in 
diameter. This is about 100 times the 
diameter of the earth, and the sun 
weighs over 300,000 times as much. It 
is not solid like the earth, but gaseous 
altogether. Still the gases are so tre- 
mendously compressed that if we exam- 
ined them we should be apt to call them 
liquids. The sun, indeed, averages 1.4 
times as dense as water, whereas the air 
we breathe is only about 1/1000 as dense 
as water. But gases get denser the more 
they are compressed, and with solar 
gravitation, even at the sun’s surface, of 
nearly 30 times its force on earth, the 
compression of the gases in the deeper 
solar layers is tremendous. 

The telescope seems to show little on 
the sun as interesting as the mountains, 
craters and smooth plains that fill the 
landscape of the moon. But we have to 
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remember the scale of things. A sun- 


spot that occupies only a fiftieth of the 
diameter of the sun’s face is yet big 
enough to enclose at the same time two 
whole earths and two whole moons with- 
out touching the sun-spot’s edges. A 
little bright dot called a faculus, that 
seems inconspicuous on the sun, may be 
big enough to match the whole land sur- 
face of our globe. Thus, viewed in the 
light of our knowledge, the solar 
features take on their true proportions. 

Not only does the sun keep the earth 
warm enough to live upon, but it is the 
original source of practically all ou 
power. By the preservation of coal and 
oil the sun’s share in the growth of 


vegetation of ancient times is preserved 


t 


to us. By the flow of streams his pres 
ent activity in evaporating the water of 
the oceans is conserved for hydroel etric 
power. 

The most fundamental chemical reac- 
tion in the world depends on the sun 


rays which promote the growth of 
plants. Within their leaf cells the car- 
bonie acid of the air is combined with 
the water drawn in through the roots. 
The product is grape sugar. From this 


as the raw material the complex sub- 


stances of plant life, the delicious juices 
of the fruits, the oils of the nuts and the 
cellulose of the woody fiber and the 


‘e all built up. Only 
t does this wonderful 


leaves of plants ar 
in the rays of ligh 
first step in plant chemistry take place. 
No plant may grow without light. With- 
out plants there would be no animals or 


human beings, since plants are the pri- 
mary sources of their food. Thus the 
chemical reaction whereby light makes 


plant sugar is the most fundamentally 
essential one to all life upon the earth. 

At the Smithsonian Institution we are 
making studies about this fascinating 
subject. We are growing plants out of 
jars of water containing suitable chemi- 


eal plant foods. They stand in closed 
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chambers where sunlight can be imi- 
tated by electric lights. We control the 
color of the light and seek to know just 
how efficient the different colored rays 
are to produce plant growth. Thus, 
without sight of sun or feel of earth, our 
plants are grown under closely mea- 
sured conditions. This will bring new 
knowledge of exactly what is necessary 
to make plants grow in natural sur- 
roundings. Perhaps improved varieties 
of useful plants may result from such 
studies. 

Another very interesting experiment 
we are making relates to the bending of 
plant stems towards the light. A long 
dark box has within it a light at each 
end whose colors and brightness may be 
exactly controlled. A little oat seedling 
grows up out of a flask of watery nutri- 
ent in the middle of the box. If it 
bends towards either light, the bright- 
ness of that one is reduced by the ob- 
server until the plant grows straight 
up. Thereby we measure the relative 
efficiency of different colors to promote 
this plant bending called phototropism. 

In other experiments we are trying to 
learn more about the secrets of solar 
plant-chemistry. Ordinary analysis of 
complex organic chemicals not 
easily reach to make known the struc- 
ture of their molecules. We are en- 
deavoring to build up a spectroscopic 
method which will give a deeper insight 
into these complex structures, such as 
the green chlorophyl of the leaves, and 


does 
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the far more ponderous molecules 
ciated with plant life. How ¢ 
they are may be partly appreci: 
when one notes that molecules of cert 
types of individual plant 
contain as many as 30,000 atoms. ( 
pare that with hydrogen or with oxyge; 
contain but 


subst il 


whose molecules each 
atoms. 

The final thing I have time to m 
to-day about the sun is that it cont 
our weather. Summer and winter, da: 
and night succeed each other as the sy 
appears higher or lower above the | 
zon. The atmosphere circulates in 
mense whirls and spirals according 
the warming and cooling which att 
the march of the sun in the 
The winds blow and the rain falls 
tirely because the sun supplies th: 
ergy involved. 

Within recent years the Smiths 
Institution has established several s 
observatories on high mountains in d 
tant desert lands. Here our observ: 
measure patiently, day after day, 
exact strength of the solar rays on w! 
the world’s weather depends. Chang 
are found, some regularly period 
others apparently haphazard. We ho; 
that when a longer series of these values 
has been accumulated, weather men wi 
be able to puzzle out the intricate effects 
which the solar variation leads to. The 
it may be that seasonal forecasts 
reasonable accuracy will result, to the 
greei advantage of industry. 
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WHAT THE NATIONAL PARKS MEAN TO 
THE AMERICAN PEOPLE 


By Dr. RAY LYMAN WILBUR 


SECRETARY OF THE INTERIOR 


THe United States is fortunate in 
possessing, in its matchless national 
parks and monuments, a system of out- 
door museums which offer almost un- 


limited opportunities for enjoyment. | 
have been asked to talk especially about 
education in the national parks. The 
term sounds formidable, but as applied 





















to the national parks education is but 
one form of the enjoyment to be derived 
from a park visit. Our nation is still a 
young one, and like all young things is 
consumed with a curiosity as to the 
‘“why’’ of things. It is that spirit 
which has made us successful in the 
development of the resources of our 
country and in science and invention. 
So it is but natural that it must be car- 
ried into our recreation. 

It is not enough for most of us to go 
to a national park, hurriedly view its 
highest mountain, greatest waterfall or 
immense canyon, and then go on to 
something else. Except for the almost 
professional ‘‘tripper,’’ most of us want 
to know something about the mountain, 
whether it was once a volcano and if not 
what caused it. We want to know how 
the canyon came to be, and the eliff 
over which the falls tumble. So, for 
lack of a better word, we call the service 
which meets this demand for informa- 
tion educational. 

Perhaps a few words about the prin- 
cipal characteristics of the major na- 
tional parks would not be amiss here. 
Several of them are of volcanic origin. 
Best known of this class is the Yellow- 
stone. This, the first national park to be 
created in this or any other country, has 
six great geyser fields, with thermal 
activity that can not be matched any- 
where. It also has a canyon of unusual 
beauty, a great lake and interesting 
mountain scenery. It is said to be a 
dying voleanic region; that the geysers 
are the last gasps of the old volcanic 
forees. This may be so, but after view- 
ing one spot in the park known as speci- 
men ridge, one wonders if the age in 
which we live is not merely an interlude 
between two great voleanie periods. 
Specimen ridge is a 2,000-foot cliff 
where nature in some way cut through 
a great plateau. Imbedded in this cliff 
may be seen the remains of twelve fos- 
sil forests, one above the other. The 
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scientific explanation is that the first 
forest was engulfed and buried under 
an irresistible flow of voleaniec mud and 
ash. Then voleanism ceased and suf- 
ficient earth accumulated on top of the 
ash to support another forest This 
later suffered the fate of the first forest 
So for countless ages volcanic activity 
followed periods of quiescence during 
which forests thrived. Who knows but 
what Yellowstone’s forests of to-day 


+ , 


may be the thirteenth fossil forest « 
geology’s to-morrow? Visitors to the 
region are particularly interested in the 
hot springs, and one of their frequent 
questions is, “‘ What happens to the hot 
springs in winter; do they freeze up?’ 
Others, when told of the plants of the 
Arctic zone to be found in the park, ask, 
‘*How did Arctie plants get to Yellow 
stone from the Arctie Cirele?’’ Since 
asking such questions is one of the 
amusements of park visitors, answering 
them has become one of the important 
duties of the park forces. 

Mount Rainier Park, in the State of 
Washington, is the result of two forces 
of nature, volcanism and _ glaciation 
As we know it, the huge mountain is 
sheathed in ice, containing our largest 
single-peak glacier system. Seen from 
an airplane, the glacier looks like a giant 
white octopus, for from its summit 
twenty-eight named rivers of ice, and 
many smaller ones, pour slowly down its 
sides, reaching out into the great forests 
and delicate flower-fields below Yet 
Rainier also was once a voleano, and 
even to-day sufficient steam comes from 
inside the earth to melt holes in the snow 
near the summit. The bed of beautiful 
blue Crater Lake in the park of that 
name is the crater of an ancient voleano. 

Giacier National Park, adjoining 
Canada’s Waterton Lakes Park at the 
international boundary, is, as its name 
signifies, partly the result of glaciation. 
Before glaciation, however, a_ great 
cataclysm occurred in the interior of the 
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earth, and the pressure under what is 
now Glacier Park became unbearable, so 
that the surface of the earth cracked 
and one side was thrust up and over on 
the earth. 

Our newest national park 
Grand Teton, containing the lofty 
Grand Teton Mountain group. Unlike 
the voleanic mountains of nearby Yel- 
lowstone, this range is composed pri- 
marily of gneiss. 

Rocky Mountain National Park con- 
tains a typical section of the Rockies. 
The Front Range, which carries the 
Continental Divide, is a gnarled and 
jagged rampart of snow-splashed gran- 
ite which, although not the highest or 
most massive part of the Rockies, is for 
many reasons representative of the 
noblest part of these mountains. 

Yosemite Park, in California, 
wonderful mountain area, containing 
part of the Sierra Nevada Range. 
Among its most striking features are its 
beautiful valleys, part the work of 
erosion and part of glaciation. Spec- 
tacular waterfalls dash over the great 
gray cliffs. The valleys here were first 
dug out by streams cutting their way 
through the solid granite. Then came 
the glaciers, digging deeper, scooping 
out and polishing. In this part also the 
educational force has many questions to 
answer. One most often asked in Yo- 
semite Valley, when massive Half Dome, 
high on the rim, is first seen, is ‘‘ What 
happened to the other half?’’ The 
searcher after information is told that it 
was split in two by the forces of glacia- 
tion and that the missing half is now 
among the boulders that are scattered 
down the Mercer River Canyon at its 
base. 

Sequoia National Park, also in Cali- 
fornia, contains another outstanding 
portion of the High Sierra, including 
Mount Whitney, our highest mountain 
outside of Alaska. This park and its lit- 
tle neighbor, General Grant, were origi- 
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nally reserved because of their 
sequoia trees, thousands of years old 
some approaching forty feet in di 
ter, which now grow only upon the y 
ern slope of the Sierra Nevada 
ranger or naturalist who tells the ¢g 
age of these trees must be prepar 
substantiate his statement. It is eas 
do so where the sequoias are concer 
While the exact age of the living t 
can not be given, it can be estimat: 
comparison with other trees whic 
some reason died, fell or were cut a 
For every year the tree has lived 
is an age ring, and many trees have | 
counted that bear over two thousa 
age rings, and some over three thous 
John Muir, our famous California 
uralist, told of having 
thousand rings on one. 
That portion of our Southwest 
eluded in southern Utah and nort 
Arizona is a region of colorful can) 
Three of the most distinctive of 
gorges have been set apart as nat 
parks. The fame of the Grand Can: 
is world-wide. Here the Colorado Ri 
working hard through the ages, has 


des p 


counted 


a great gorge nearly a mile 


varying in width, inside the park, 
four to eighteen miles. Seen from 
rims, the river looks like a tiny rib! 
winding its way through the maz 
towering cliffs, but on approach 
seen to be a mighty, turbulent rm 
still, as may be seen from the load 
brown sediment it carries, cutting aw 
the earth as it rages toward the sea. 
Zion and Bryce Canyon Nati 
Parks, to the north of the Grand C 


yon, are entirely different. Zion C 


yon is about the size of Yosemite Val! 


and is said to resemble it in 


conformation, but its great domes 


gener 


spires are distinctive in their carvi 


T 


and glow with a richness of color that 
unsurpassed. The red 
Utah’s Vermilion Cliff is the prevaili 


gorgeous 


Y) 
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tint for two thirds the way up the can- 

n walls, with startling white above. 

Bryce is really not a canyon, but a 
reat horseshoe-shaped bowl extending 

wn a thousand feet through pink and 

ite sandstones. This great bowl or 
amphitheater is filled to the brim with 
myriads of fantastically carved figures. 

One of our parks, the Mesa Verde in 
southwestern Colorado, contains a mar- 
velous collection of prehistoric Indian 
cliff dwellings and pueblos, the ancestors 
of our modern apartment houses. The 
most picturesque of the great communal 
dwellings were built in huge 
where they were protected to a great 
degree from the elements and where 
they were difficult of access by hostile 
Others appeared simply as 
great mounds of earth when first seen 
by white men, but when carefully exca- 
vated revealed ancient dwellings. 

The only national park in the East so 
far is the Acadia, on Mount Desert 
Island, Maine. This is also unique in 
being the only one where the sea and 
mountains meet. 

Three other national parks are in 
process of establishment in the East. 
One is the Great Smokies area, taking 
in the most distinctive portion of the 
southern Appalachians. Another is the 
Shenandoah, in the Blue Ridge Moun- 
tains of Virginia. This area is also re- 
plete with historical associations dating 
back to early colonial days. Mammoth 
Cave is the third of these park projects. 
Under authority of Congress all these 
parks will be established when certain 
designated areas have been donated to 
the United States for park purposes. 
Under congressional direction’ the 


caves, 


tribes. 


Florida 


region 


Everglades in the C: 
have also been studied 
to determine the suitability of 
for park purposes. 

In addition to the 
features of th 
ferred to, most of 


interesting plant and animal life. Ws 


main, disting 
ing e parks already 


them have a ve! 
are endeavoring to preserve these areas 
as nearly as possible in their natural 
condition, with increasing 
human use. 


The so-called educational work in the 


compatible 


national parks consists in explaining to 


interested, 
peculiar formations which are t 

tinctive features of the park, and telling 
which of her powerful tools nature used 


those in popular form, the 


he dis- 


in forming them; and in giving infor- 
mation other 
phases of the areas. This information is 
three 
through trips of varying duration con- 


through 


about natural-history 


conveyed in principal ways— 


ducted by ranger-naturalists ; 
lectures given by naturalists and visit- 
ing scientists at the hotels, lodges and 

the 
museums, 


and 
fast 


camp-fires in public 
through the which 
becoming important tourist centers 
The growth of this educational work 
during the decade since its experimental 


camps, 
are 


beginning in 1920 has been phenomenal, 
and is entirely due to the popular de- 
mand for the increased service of 
kind. More and the 
realizing that the parks are more valu 
able from an inspirational and esthetic 


this 


more public is 


standpoint than from that of material 
recreation. Both uses are desirable and 
necessary if the parks are to serve their 
owners, the American people, in the 


fullest degree. 





COMMUNICATION AS A FACTOR IN 
HUMAN PROGRESS 


By RALPH E. 


HUMAN progress comprises both con- 
stant improvement in living conditions 
and steady improvement in man. Rapid 
increase in communication is speeding 
up both these Communica- 
tion is like a net thrown around the 
world drawing mankind together, 
thereby multiplying his power, for in 
union there is strength. 

The solidarity of the United States is 
the secret of our present prosperity 
quite as much as our natural resources. 
The strength of this union over so vast 
a territory and operating through such 
lively channels of communication is in- 
creasing our power at an almost in- 
credible rate. Another motto, ‘‘ Knowl- 
edge is power,’’ also proves its eternal 
truth now that knowledge is being com- 
municated as never before to the people 
of the world. 

Communication aids in the discovery 
of knowledge, speeds up its proper sift- 
ing and evaluation and then dissemi- 
nates it throughout the land. People 
come to know the truth and the truth 
comes to make them free. Liberty which 
does not enlighten is no true liberty. 

Communication greatly helps the 
process of enlightening man and hastens 
the dawn of genuine liberty both per- 
sonal and universal. Communication by 
the many lightning-quick methods now 
in use speeds the circulation of money in 
ways which would be absolutely impos- 
sible under older modes of communica- 
tion, and this increased circulation of 
money increases wealth and prosperity 
of the people. 

With more wealth and happiness the 
wise can be wiser and fools be more fool- 
ish till their folly chokes them and the 


processes. 
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wise survive. Disseminating knowlede 
wealth and power is a more human: 
than warfare to kill off the unfit 
fortify the intrinsically worth-while f; 
Give a man money and power, in s! 
real success, and he will quickly s| 
what mettle he is made of. Mr. | 
stone has said that only a small prop 
tion of men can stand prosperity, 

If success goes to his head, by w! 
we mean makes him conceited, he is t 
small a man; if it goes largely to 
belly he is no true man. If prospe1 


elevates and refines him, increasing 
efficiency, adding to his knowledg: 
making him more useful and more ge: 
erous, he is then the typical America 


whom his country is proud. This t 
of man, found in abundance in 
United States, is making the world ta 
notice and send commissions over t 
to see how we got that way. We 
communicating to the world, and 
world communicates with us. Wit! 
efficient and lively ecommunicat 
among ourselves this would not be. 
As communication increases in 
future results will be 
But communication does not do it 
for unless our race produced a lot of 
men no amount of communication w: 
make great statesmen and great business 
men out of them. For this reason so 
visiting commissions may find difficult, 
in reproducing our prosperity in th 
home lands. Their studies should lh: 
considerably in developing whate\ 
capacity for prosperity they possess. 
The thrilling thing about world-w 
communication is the new form of con 
petition it will introduce between m 
and man the whole world over—pers 


commensuratt 
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ality pitted against personality through- 
ut the eireuit of this earth, compared, 
contrasted, tested in all ways as to in- 
trinsic values of all parts of the man and 
all qualities. The physical, mental and 
moral values of all people will be tried 
yt more searchingly than ever before. 


At 


People in general will come to see clearly 


e real value, or lack of value, in cer- 
tain characteristics which they never 
thought much about before. They will 
think seriously and often about many 
traits and characteristics, whereas before 
they had paid scant attention to even a 
few. * 
“A bloodless warfare, though a serious 
will between individuals of 
both sexes and all ages the world over. 
It will be a friendly warfare, if you can 
conceive of such a thing, yet inexorable, 
and before it much that is trash in the 
human make-up will go down, while 
lasting worth will stand out in stronger 
light and beauty. Those who have it in 
them to develop many of the latter 
qualities will have cause to congratulate 


arise 


one, 


themselves, while those who possess them 
not will hardly know why they and 
theirs are disintegrating. Already the 
forces are at work; they always have 
been in communities of any size, but the 
advancement of communication and the 
increase of knowledge through the in- 
ventions, discoveries and diffusion of the 
results and benefits thereof have greatly 
the competition in human 
The next few years will increase 
it much more. Old-time warfares are 
bound to go down before it, but new war- 
fares, less deadly to the worthy, more 
deadly to the worthless, will take their 
place. 

Not 
trasted 


ments 


increased 


values. 


individuals be 
with individuals but 
with governments, educational 
methods with other educational methods, 
social systems with social systems, laws, 
policies, religions, scientific achieve- 


only will con- 


govern- 
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ments, hospitals and all other institu- 
tions with their kind in all parts of the 
world will be subjected to the closest 
scrutiny, compared analyzed, 
weighed and flood of 
light will reach to the remotest abiding 
places of mankind, and this light of 
knowledge will be most healthful in its 
eff Whether they will or no, 
tions will be drawn into a federation of 


and 
evaluated. A 


ects. na- 
universal communication, a united states 
of knowledge. 

The thought of the common welfare 
will be thrust upon the 
peoples ; the benighted 
flooded with 
individuals or groups that find no re- 


selfish 
be 


those 


most 
most will 
enlightenment, and 
sponsive chords within their being can 
but the sunlight of 
knowledge and human progress 
plants that have no roots. Like 

without strings they can take no part in 


shrivel or wilt in 

like 
iolins 
the symphony of man, the triumphal 
march of man’s soul. 

Rapid changes are going on all around 
us in response to the diffusion of new 
machines, new chemi- 
other foods, 
flowers, new sources and more sources of 


knowledge, new 
cals, new fruits and new 
power, new means of travel, transporta- 
All this we may 
include in the scope of communication. 
One might naturally think that all of us 


in the more progressive countries would 


tion and conversation. 


respond more readily and quickly to the 
further advance of communication in the 
immediate future than the peoples in the 
out-of-the-way lands could possibly do 
I fear the 
lands many individuals who are exces- 


we have in most advanced 


1 


sively dull, criminal or obstinate who 
will not advance as rapidly as the more 
responsive savages in the now unenlight- 
ened corners and jungles. Many indi- 
vidual savages will fail to comprehend 
or receive the new light of progress, it 
is true, but we have such savages in fair 


abundance in our home lands and in our 
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greatest cities, and also scattered 
throughout our farming districts. 
Everywhere they are to be found as well 
as in the unexplored regions. Every- 
where there will be many who will 
spring with alacrity to the call of real 
progress, real truth and well-being, with 
the larger happiness it entails. 

All around the world we will read one 
another’s writings. Better than that, 
we will talk freely and inexpensively 
with one another around the world. 
Better still, we will see one another as 
we converse. Best of all, we will travel 
universally and cheaply and meet and 
know one another thoroughly all around 
the world. No one doubts the rapid im- 
provements in all these lines of commu- 
nication now before us. Yet it is hard 
even for the most imaginative to realize 
all that it will mean to us or to others. 

As I write these lines I am enjoying 
the sunshine and pure air on a high hill- 
top in Massachusetts. Other articles I 
have published in this same journal have 
been reviewed, at times, in publications 
from India, California and Siam to the 
islands of the Pacific. Will any who 
may read this article be led to think 
more in terms of human progress, and 
so help speed the progress of man? 

In the struggles of culture with cul- 
ture, science with science, religion with 
religion, mode of life with mode of life, 
region with region as a place for human 
habitation, those cultures, sciences, re- 
ligions, modes of life or regions con- 
tributing most to real progress and 
improvement of man will be favored, the 
others will be neglected. Some hangers- 
on may linger in each neglected field 
awhile, but like hair on the face of a 
man who shaves they are doomed. Seek 
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the culture, the religion, the n 
living which holds the strongest sti, 
to improvement even toward the | 
ultimate perfection and you w 
that culture, religion or mode of 
which will persist through the 


The sequence ‘‘Learn to do 
*“*Seek that ye may excel,”’ 
therefore perfect’’ is the imperis 
secret of human progress. 

Some regions of this earth n 
sidered unsafe to live in may | 
favored spots of abode. Victories 
tropical diseases are leading to ¢ 


tion in lands where abundant suns 


favors more rapid growth of timber 
fruit and vegetation in general. 
tropical regions are so high in alti 
that they are never too hot for h 
Regions too hot and regions too co 


regions too changeable can not be | 


in high esteem in the future. 
The advance in 
favor the mating of the best wit! 
best the world over. 
racy of those who 
bodies with soundest 
clearest vision will 
and refine itself, no longer per 
periodic dilutions with blood of 
ocrity. With the help of communi 
and other factors the excellent 


communicati 


combine healt 
judgment 


earth will approximate perfection, 


meanest and vilest will 
struction. 
Communication will aid great]; 
increase of joy in the world. 
will be cultivated and abound 
grance and sweetness will fill the « 
Man himself will become healthier 
wiser. He will think ever in ter 
human progress. 


approach 


\f 
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n e a singular likeness to finger-prints c 
d these carvings may be said to cor ve be 
stitute a passage in the unwritten his ! ! . e 
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irs ago. It is an obscure passage, fo od 
ere are nearly as many interpret: mented 
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FIGS. 1 AND 2. INTERIOR OF THE GALLERY 


‘INIS DOLMEN, SHOW 


Island), in the Gulf of Morbihan, near 
Loemariaquer. It exemplifies a form of 
dolmenie construction termed the pass- 
age orave, allée couverte, characterized 
by the presenee of an entrance gallery 
or vestibule leading to a widened com- 


partment. The Gavr’inis dolmen has 


an entrance gallery forty-one feet long 
and about four and one half feet wide, 


rs 
ING 
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the terminal ch 


cubicle almost f 
entering passage 


nea rly six feet 


amber enlarging 
wice the widt} 
and having a heig 


The walls ar 


structed of twenty-nine upright st 


and the whole is paved and roof 


slabs. The structure is imbed 
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within a low bi 


or tumulus. Whe 
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Ss n was explored in 1832 it was 
despoiled of movable contents 
mpressive feature of the Interior 
sts in the seulpturing of the walls 
neised lines, fashioned into de 

a of great variety It is worthy of 
that the earvines are confined to 
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a ts being unmarked The cutting 

have been accomplished wit! 

é x tools, thoug! it IS possible that 

} ements of bronze were emploved 

: The photographs shown in Figs. 1 

2 illustrate the general appearances 

, he sculpturings, as well as their size 
ation to the dolmen Kie. 3 econ 


s several detail drawines of the 
signs. Concentric svstems of horse 
form, concentric subecireular fig 
es, spirals, arching lines, sinuous 
es, straight lines and other markings 
ur in various combinations 
Stockis, a distinguished authority on 
hnger prints, is the chief proponent ol 
interpretation which identifies the 
Gavr’inis earvines with the cutaneous 
terns, holding that these natural de 
signs served as models for the man 


e designs on the stones Ile points 


ad 
that more or less exact counterparts 
many features of the carved designs 

r in the finger-prints of modern 
men. Not only are the patterns of the 


finger tips represented, but in two in 


stances the portion of the palm near the 
rist is reproduced. Stockis presents 
seventy-nine figures to substantiate this 
statement, illustrating actual prints in 
‘allel with the carvings which they 
semble. He directs notice, further, to 
occurrence of interruptions, bifur- 

ms and similar details of the sculp 

red lines, in support of the contention 
it the sculptures are faithful even to 


e finest details 


devree ot picturing t 
the single skin ridges Continuing, 


emphasizes that men of the Ston 


Age might readily have been attracted 


lay in the 


a. 


nger-prints impressed in el: 
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7 print copies, believes that the nu 
yl tion applies <P WIS I sin i! 
‘| es in the Irish dolmens of New 
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Zs s on stones of the Island of Edey 
- ng out that the decorations 
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rm of concentric designs, he sug 
— s that these and the familiar spira 
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ne ages 


in the observatio? t SK1I 
rns 
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: berore passing to other explanations 
Ih the Gavr'inis carvings it Is well t 
= W the Varieties of desiens whiel 
— > 
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| ng finger-prints Closmadeue ar 


nges the carvings in a_ deseriptive 
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/ ipulitorm sign in the rm 
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7 ] ] ; , 
- rved road pediforn sign): Vi 
shaped (jugiform sig) comb-shapee 
. tiniform sign); in tl form of a} 
ad (celtiform sign); shield-shaped 
scutiform sign) ; in ti rorn in ax 
handle asciform sig! TI 
nings of some of the earvings at 
raiiy obseure thoug! sugvested 


nations are not lackine 


the chieftain’s ax, for example, is 
nitely a reproduction of the ax 
h is known from actual examples 


s an abundant design at Carna 


e Rouzie points to its frequency as 
indication that to this burial plac 
brought the bodies ol ehiefs TI S 


orm has been interpreted as 


sign 


representation of a stalk of grain 


deseribing a 


group or these ficures 
irved on the stone of a Breton dolmen 


H F Osborn 


writes: “‘It shows four 
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shells 
Age, 

by 
their 
been 


in animals, the 
Men of the 
were surrounded 


bandings of color 
ot 
like 


mollusks Stone 


ourselves. 


countless designs in nature, and 


range of observation would have 


individual activities 


Coneceding that all arti- 


limited only by 


and interests 


designs, however combined or 


ficial 


transmuted, must have their ultimate 
source in nature, it is still diffieult if 
not impossible in many eases to trace 
the designs to their souree. Certainly 


it appears unwise to express with posi- 
tiveness any interpretation of the origin 
of the Gavr’inis figures. 

Chance duplications of the cutaneous 
to be 


remarkable 


artificial 
ot 
this parallelism will be cited in illustra 


features are found in 


designs, and a instance 
tion of the point that caution must be 
exercised in accepting the finger-print 
of the There 


appeared recently in accom- 


carvings 
the 
Edgar A. 
the 
interested 


interpretation 
press, 
Guest, 


panyving by 


cut 


a verse a 


would attract immediate 
of 


finger-prints 


which 
who in 
The 
Mig. 


of arching lines 


attention one is 


illustration, repro- 


duced here in 4, has a background 
The curvature of the 
system is such that it hlas the appear- 
ot 


the 


ance an actual finger-print from 


which central area is eut away 


WAZ 
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The design, in faet, proves to fit 


grap! 


severi 


Hieally to 


inspection of 


moreover, that they 
the features which 


are characte 
skin ridges, forkings and r 
Is the design a finger-print cop: 
artist, Mr. Hubbell Reed MeBi 
been very kind in supplying it 
tion with regard to the drawine 
makes it possible to use the figu 
modern test cast the argun 
resemblance The points of sn 
to a finger-print are striking, } 
not be maintained that the artist 
the design upon finger-prints 
own statement to the contrary 1s 
able. In the face of this inst: 
seems all the more unwise to ma 
tive assertions respecting thi 


finger-prints 


t 
tl 


finger-prints of tl 


It 


much 


be 


will 


recalled 


emphasis 


he 


same SCUa lt 
e single lines 
display cert 


e Gavr’inis dol 


that 


on the 


enlarged 





Stoekis 


ficle lity 


which the men of Gavr’inis rep! 


the details of 


forki 


features 


Igs, 


in the 


carvings, 


Interruptions, 


eT 


the skin ridges wi 


howeve l 


be simply adaptations to the cur 


of the 
of the 
tions 


» inelsed 
figures, 
of the 


lia 
ri 


cutaneous 


and 


th 


1eS 


ither an 


th 





nt 


rep 


details 


Reproduced bu courtesy of the artist, Mr. Hubb } le Br 
George Mathew Adams Service 
FIG. 4. A RECENT ILLUSTRATION 
CONTAINING 4 BACKGROUND WHICH CLOSELY t-ESEMBLES 4 FINGER-PI! Yr wi 
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THE BRISTOL MEETING OF THE BRITISH ASSOCIATION 
ASS 


e } Ser mil , ft 10 
S t! ! ! ! 
F Lord Northa) pres 
7 ‘ ’ ] ~ ’ 
Suspension Bride s 
ipphed s 
hie ~sS } ! ~ 1) ? 
nnected it} construct 
t vorld’s fan s bride 
the n ne in NS Africa 
f hen preside Sir Geore 
) ! pened the 1 vav bride vi 
Za t bye \ \ etal I: S 
by s IS in attra \ ! r or 
ne of the associat ! tS owl ! 
. S are varied: its s ind tl 
try surrounding it, ai ul oe 
phical, geolowieal. areh: vical ane 
storical interests It is necessary on 
mention the close proximity of Bat} 
wester, Cheltenham, Glastonbur 
Wells, the Mendip Hills with the 
Known Cheddar Caves. thi Fores 
Dean, and the gorge of the river Avon 
‘h still fives access fi the port 
stol for the smaller ships. thouel 
yger ships must now it tl 
rts of Avonmoutl ind = Portishead 
the rivel . Bris 
ne 
All the s cTIONS I Ti S laut nw 
in full activity as usual There are 
soclations for the advancement 
ne n other countries. which hav 
rmed a mueh larger number of s 
ns than the British Association. som: 
ng only to deal wit] special topics 
British Association permits its si 
st orm, if the Want, special cde 
th nts te do THis ! tl per sent 
asion there will be in session a di 
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Museum of Natural His 
W. Hill, director of the 
their 
the 


subjects. 


of the British 
tory, and Dr. A 
Royal Kew, in 


Botanic Gardens, 


addresses, with the 


importance of 


taxonomic outlook in those 
The agricultural section will hear an ad 
dress on veterinary science from a South 


African president, Dr. P. J. du Toit, to 


whom at the meeting in South Africa 
last vear the section owed much for its 
SUCCESS The facts that the section, 
among other topies, will discuss fer- 


tilizers and that one of the evening dis- 
whole association will be 
R.E The Nitro- 
and our Food Supply,”’ 
recollection that it 
that William 


his presidential ad- 


COLTSeCS to the 
viven by Dr Slade on ** 
gen Industry 


vive rise to the was 


at Bristol in 1898 sir 


Crookes delivered 
dress to the association which contained 
the classic prediction of a world-short- 
unless agriculture should 


age of wheat 


enlist the aid of chemistry Geologists 
find 
them around Bristol. 


those ot 


will much field-work to interest 
Their seetion will 
combine with veography and 


anthropology in a full discussion of the 
relations between past pluvial and gla- 
cial periods 

The anthropological section will dis- 
cuss the important topic of a national 
Miss 
investigation 
at the in- 


will hear 
the 


vear 


folk-museum; and it 
Caton-Thompson on 
last 


which, undertaken 


stance of the association, demonstrated 
to all save the ineurable romanticists the 
the ruins at Zim- 

The edueational 


recely e an 


medieval status of 


babwe in Rhodesia. 


section will address from 
Lord Eustace Perey, a former president 
of the Board of Edueation, on ‘‘A 
Policy of Higher Edueation,”’ fol- 
the arrangement of 


its program, will discuss groups 


and, 
lowing customary 


f ¢om- 


munications on outstanding current 


topics in edueation, such as the central 


schools. The section of economic science 


and statistics has as its president Pro- 
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fessor T. E 
deal 
Technological Un mploy ment,’ 
that 
of the section will take 


(rregoryv, Whose 7 


will with ‘*Rationalizat 


understood leading repres 


part 1 


noon meeting arranged during 


clation’s week by the mal 


research groups 


section will consider a topical sul 


recelving certain communileat 


town-planning A similar 


related subject is that of nationa 


which will be appropriat 


at a conterence ol delegates 


sponding societies, which are 


societies all over Thre 


entific 


interests and activities n 


whose 


be used, and in instances al 


some 


in the direction of the preservat 
rural beauty and scientific interest 

** Wireless’ 
in the 


ing 
tional exhibit: Professor E. V. Ap 


inevitably plays 


meeting: the British Bro 


Corporation will stage an 


will give an evening discourse on ** \ 
less Echoes’’: and the section of 1 
matical and physical sciences 
cuss the meteorological relations 
mospheries. The section will hay 


meeting and witness 
of the 


country, 


advantage of 


finest 


demonstrations in one 


} 


ics laboratories in the 


the University of Bristol (in whicl 


oft the assoclation’'s work Will hy 
tered 
Public lectures—those, that is 


which the public and not only met 


admitted 





of the association are 

been asked for with unusual and 
fying freedom, not only in Briste 
also in neighboring towns A 
such lectures in Bristol, Sir A 


Keith will speak on the debt whicl 


ern anthropology owes to a_ fa 
former citizen of Bristol—Dr. Joh 
doe, and Sir Daniel Hall will int 
the local fruit-farming industry 


cerning research on apples. 
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THE NEW YORK STATE ROOSEVELT MEMORIAL 


time. Governor Smith advised 
Osborn that it had become a 
legislative action, and 
wislature passed ** An 
a commission to investigate ¢ 
rt on the proposed memoria 
dore Roosevelt, and 
priation therefor 
work of the commissio1 
lily, and in 1924 the 
ed an act providing for the erection 
memorial in New York City ‘‘as 
public education building and 
an appropriation for expenses.”’ 
is now amended, the act provides that 
memorial shall be erected at a cost 
the state not to exceed $3,500,000 
In October, 1924. Governor Smit! 
med the following trustees: Professor 
nry Fairfield Osborn, chairman; in front 
D. Kiernan, vice-chairman; — polished 
rs. Douglas Robinson; Mrs. William equestrian st 
Good; Mr Chauncey J. Hamlin; Dr accompanying 
les W. Flint and Mr. Sullivan W senting 
s other 
In 1925, the trustees invited a eompe heroe 
m of the leading architects of the thirty fee 
te, and the prize was awarded to John ceeding 
ssell Pope, of New York City. Mr. = arel ) 
pe entered on this work with en the explorer, 
slasm, and on July 26, 1926, the educator. Tl 
ns and specifications were ready for inspire the belhe 
award of the first contract all-pervading spirit 
Since that time the trustees have care and benevolence: 
studied the requirements of public On both sides 


dings in order to establish every the entrance: 
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ENTRANCE HALL OF THE 


niches displaying sculptured groups 


()verhead there will be a richly eottered 





ult, while directly in front is a mam- richly patterne: 
moth sereen, a composition of bronze, sign. The 
viass and marble. This sereen is to will be o 
rm the background of the great arch limestone 
way and provides a means of direct modeled © 
vhting to the interior, affording a com- to be eculminat 
rtable vestibule to the building, at the fered barrel vault 





same time conveying a true impression feet above th: 
the grandeur of the interior beyond. this vault t! 


‘ \ | nre 


The hall itself will be sixty-seven feet large cireular 


le and 120 feet in leneth with addi- together with the ve grilled 


Ope T) 


nal recesses on both sides and at each at the main entrance. will furnis] 


Decorative panels will contain hall with an abundance of daylig! 


tations from Roosevelt’s writings is the purpose of the architect that 
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great room, planned to typify the out 
of-doors, shall not want for brightness 
and cheer, and shall even admit the sun- 
shine 

Great murals, however, are not. best 
appreciated in such a direct light, where 
fore the designer has skilfully placed 
them in the recessed walls at the three 
sides of the room. Guarding these re 
cesses and supporting the vault over 
head, are marble shafts, or columns, 
sixty feet high. The columns, crowned 
by ornate Corinthian capitals, and ex 
ecuted in deep, antique red marble, 
stand as sentinels to the distinction of 
the man, and lend a note of virility and 
strength so characteristic of Roosevelt. 

To the right of the entrance will be 
placed the administrative offices and the 
trustees’ room. On the left will be a 
group of rooms superbly finished in 
panelled wood, forming a suite reserved 
for the use of the Governor upon his 
official visits to the city. 

On the axis of the great hall, monu 
mental doorways with massive bronze 
doors will lead directly into a wide, en 
circling corridor. This corridor, while 
containing mementos and relics of Roose- 
velt, provides spacious connection with 
the present and future wings of the mu- 








seum, to the stair 


the class and ed 


the laboratories 


the main entrance 


future Akeley 
the late Car! 


future generations 


fast vanishing 


Roosevelt’s lifetime 
coworker and companior 
hunting expeditions 
tous circumstance 


should he perpetuated T 


Ing association 


The southerly 


building will be joined by 1 


Ing contalnil 


Asiati¢é mamma 


series of fT 


by, which nevet 


for the visitor 


will be erected whicl 


tion of ocean birds and thos 


islands of all 


these structures devoted 
ence, with whiel 


most closely identified 


round the great 


memory 
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